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INDUCTIVE LOGIC AND SCIENCE 


RubDOLF CARNAP'! 


The question of the usefulness of inductive logic for science 
and even the question of the very possibility of inductive logie 
are today still debated. The conception here explained differs 
from that of many other scholars. 

First [ wish to emphasize that inductive logic does not propose 
new ways of thinking, but merely to explicate old ways. It 
tries to make explicit certain forms of reasoning which im- 
plicitly or instinctively have always been applied both in every- 
day life and in seienece. This is analogous to the situation at 
the beginning of deductive logic. Aristotle did not invent 
deductive reasoning; that had gone on as long ago as there 
was human language. If somebody had said to Aristotle: *‘ What 
good is vour new theory to us? We have done well enough 
without it. Why should we change our ways of thinking and 
accept your new invention?’’, he might have answered: ‘‘I do 
not propose new ways of thinking, [| merely want to help vou 
to do consciously and henee with greater clarity and safety 
from pitfalls what vou have always done. | merely want to 
replace common sense by exact rules.’’ 

[t is the same with inductive logic. Inductive reasoning is 
likewise as old as human language. [I mean here by inductive 
reasoning all forms of reasoning or inference where the con- 
elusion goes beyond the content of the premises, and there- 
fore cannot be stated with certainty. 

Thus, for example, if a physicist states a new law or a theory 
as a system of laws on the basis of the experimental results 
he has found, he makes an inductive inference. So does a 
scientist who assumes an unknown single fact on the basis of 
known facts; for example, the meteorologist who predicts the 
weather for tomorrow, the physicist who assumes a certain 
distribution of the velocities of gas molecules which he cannot 
directly observe, a historian who tries to explain a reported act 
of Abraham Lineoln by hypothetically assuming a_ certain 


t Paper read at the Symposium on Philosophy of Science, joint session 
of the Am. Phys. Soc. and the Philosophy of Science Association, Chieago, 
“7 October 1951. 
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motivation which is not reported, or a statistician who makes 
an estimate for the unknown value of a parameter in a popula- 
tion on the basis of an observed sample from the population. 
Since inductive logic merely intends to explicate common ways of 
inductive reasoning, the question of its usefulness leads back 
to the general question: Is it desirable that procedures which 
are generally applied, though only intuitively or instinctively, 
are brought into the clear daylight, analyzed and systematized 
in the form of exact rules? Whoever gives an affirmative answer 
to this general question will acknowledge the importance of 
the special problem of explicating inductive reasoning, that is, 
of constructing a system of inductive logie with rules as exact 
as those of the older, well-established system of deductive logic. 
Whether any particular system proposed as a solution for this 
problem is workable and fruitful is, of course, another question. 

As I see it, the fundamental concept of inductive logic is 
probability. All inductive reasoning is probability reasoning. 
However, the word ‘probability’ is not unambiguous. I refer 
here to probability in one particular sense, the logical sense, 
which we might call inductive probability. This concept must 
be clearly distinguished from probability in the statistical sense. 
The distinction is practically important and_ theoretically 
fundamental. 

Statistical probability is a eertain quantitative physical char- 
acteristic of physical systems. Like any other physical mageni- 
tude it is to be established empirically, by observations. In 
this ease the observations are of a statistical nature. Thev 
consist in counting frequencies. Statistical probability is 
obviously very closely connected with frequeney, but it is not 
just the same as frequency. When we say that for a given die 
the probability of throwing an ace is 0.158, then this state- 
ment refers to a physical characteristie of the die and thus is 
not fundamentally different from statements about its mass. 
temperature, electric conductivity, ete. Imagine a fictitious phys- 
icist who, like the Laplacean superman, knows the present micro- 
state of the die in terms of the distribution of the particles 
and of the fields and, in addition, all the relevant laws. This 
physicist eould, by purely mathematical ealeulations, find not 
only the present temperature of the die, its conductivity, ete., 
but also the probability of its yielding an ace if thrown under 
specified conditions. Since the micro-state is actually not known, 
the question arises how to test a statement about the probability. 
how to confirm or disconfirm it. The answer in the ease of 
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probability is not fundamentally different from that in the case 
of temperature or other physical magnitudes. The statement 
is to be tested by making experimental arrangements which 
lead to observable phenomena connected with the magnitude 
in question, whose value itself is not directly observable. To 
test the probability statement, we determine the relative fre- 
quency of aces in a sufficiently long series of throws of the 
die. This frequency is itself not the probability; it is rather 
a consequence of the probability state of the die, a consequence 
which is observable and therefore may serve for us as a symp- 
tom for the probability state, just as the expansion of the 
mereury column in the thermometer is not itself the temperature 
but an observable consequence of the temperature state and there- 
fore a suitable means of testing a statement about the tempera- 
ture. It is sometimes said that the statistical concept of prob- 
ability involves a peculiar difficulty, since obviously no finite 
series of throws is sufficient to determine the probability with 
absolute precision and certainty. This is indeed true, but the 
same holds for all physical magnitudes. There is likewise no 
possible procedure for determining the temperature with 
absolute precision and certainty. The answer to the question: 
‘‘How long then shall we make the series of throws with the 
die in order to determine the probability?’’ is the same as 
the answer to the question: ‘‘How fine a thermometer should 
we use to measure the temperature?’’ In both eases the answer 
depends, on the one hand, on the time and money available 
and, on the other hand, on the desired degree of precision. 
More specifically, it depends on the theoretical or practical 
advantages to be expected from higher precision. The finer the 
thermometer and the longer the series of throws, the higher 
the precision which is achieved. In neither case is there a per- 
feet procedure. The concept of statistical probability may be 
introduced either by an explicit definition in terms of a limit 
as done by Mises and Reichenbach, or by an axiom system with 
rules of application as done by the majority of contemporary 
statisticians. In either case, the concept is logically legitimate 
and practically useful for work in statistics and in all branches 
of science which apply statistical methods. Thus I do not agree 
with those representatives of the inductive concept of prob- 
ability, like Keynes and Jeffreys, who reject the statistical 
concept. On the other hand, I do not agree with Mises, Reichen- 
bach, and the statisticians, who reject the inductive concept. 
Both concepts of probability are important for scientific work, 
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each in its own field, the one within science itself, the other in 
inductive logic, which gives rules for certain operations with 
the statements of the language of science. The statistical con- 
cept is today generally recognized. Although certain problems 
connected with it are still under investigation, a defense of 
its legitimacy and usefulness is no longer necessary. The status 
of the inductive concept, however, is still debated. Therefore, 
today it is still necessary to defend its right of existence and to 
show its usefulness. 

A statement of inductive probability states a relation between 
a hypothesis and a given body of evidence, e.g., results of actual 
or possible observations. The asserted probability value means 
the degree to which the hypothesis is confirmed or supported 
by the evidence. It is important to notice that a statement on 
inductive probability or degree of confirmation is relative to 
the evidence. This does not merely mean that the statement is 
based on or derived from observations. That is the case for 
every scientific statement. For example, the statement ‘‘The 
probability that it will rain tomorrow is 1/5’’ is incomplete 
unless we add ‘‘with respect to such and such an evidence’’, 
e.g., certain meteorological observations. For the validity of 
the statement it does not matter whether the evidence referred 
to in the statement is true and whether it is known to the speaker. 
To be sure, in the practical application of any inference, whether 
deductive or inductive, the premises are usually known. But 
that is not necessary. They may be unknown or they may even 
be known to be false. If this is so, what can be the basis of the 
validity of the probability statement itself, as distinguished 
from the validity of the hypothesis or the evidence? It can 
obviously not be of an empirical nature. All relevant empirical 
knowledge or assumption is contained in the evidence statement. 
In our example, we can empirically reexamine the truth of the 
evidence concerning past meteorological events. If we wait un- 
til tomorrow, we can empirically test the truth of the hypothesis 
that it will rain tomorrow. But in neither way can we test the 
truth of the probability statement itself. We shall see tomor- 
row either rain or not-rain, we may observe a rain of short or of 
long duration, a rain of high or low intensity, but we shall not see 
a rain of probability 1/5. Some critics of inductive logic have 
pointed to this fact and drawn from it the conclusion that, since 
the inductive probability statement is not empirically testable, 
it must be scientifically meaningless. Their mistake was that 
they regarded the probability statement as a factual synthetic 
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statement. The statement is, however, of a purely logical nature. 
Hence there is no need and no possibility of empirical testing. 
A statement of inductive probability is in one respect similar to 
a statement in deductive logic: the relation between the hy- 
pothesis and the evidence which it asserts is a logical relation, 
similar to the deductive relations of deducibility or incompati- 
bility, though weaker than those. If the statement asserts a 
probability value close to 1, then the probability relation hereby 
expressed is very close to the relation of deducibility: the hy- 
pothesis is nearly deducible from the evidence but not quite. On 
the other hand, if the stated probability value is near to 0, then 
the probability relation is close to the deductive relation of in- 
compatibility: the hypothesis is nearly incompatible with the 
evidence but not quite. For any intermediate probability value 
the probability relation is more remote from the deductive 
relations which are, so to speak, the extreme cases. Thus induc- 
tive probability means in a sense partial deducibility. It is a 
logical relation inasmuch as it can be established, just as a de- 
ductive relation, as soon as the two statements of hypothesis and 
evidence are given, by merely applying logical analysis, in this 
ease the rules of inductive logic, without the use of observa- 
tions. Although the statement expresses only a logical relation, 
it has nevertheless significance. It draws boundaries to reason- 
able conduct. For example, if the probability of rain tomorrow 
is 1/5 with respect to the evidence available to an observer, 
then it would not be reasonable for him to bet on rain tomorrow 
at odds higher than 1:4. 

If we recognize that statements on inductive probability have 
a purely logical character, then we are in a position to clear 
up a question which has been debated for two hundred years: 
the problem of the so-called principle of insufficient reason or 
principle of difference. As I see it, the beginning of the de- 
velopment of inductive logic was made in the classical theory 
of probability by men like Bernoulli, Bayes, and Laplace. Many 
points of the classical theory, and among them also fundamental 
points, have been criticized for more than a hundred years and 
especially in our century. I think that this criticism is correct 
to a large extent. I agree with the erities that today it is im- 
possible to go back to the classical conception. But I do not 
agree with those who say that the only way out is the total 
rejection of the classical conception. The classical principle of 
indifference states: ‘‘If no reasons are known which would 
favor one of several possible events, then the events are to be 
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taken as equally probable.’’ The usual objection against this 
principle is that it puts a premium on ignorance; if you do 
not know anything about the alternatives, then the principle 
allows you to make a certain statement about them; if you 
know certain things, then that statement is no longer permis- 
sible. To derive a statement from ignorance looks rather absurd. 
And it would indeed be absurd to apply this procedure to a 
factual statement. But the statement of equiprobability to 
which the principle of indifference leads is, like all statements 
on inductive probability, not a factual but a logical statement. 
If the knowledge of the observer does not favor any of the 
possible events, then with respect to this knowledge as evidence 
they are equally probable. The statement assigning equal prob- 
abilities in this case does not assert anything about the facts, 
but merely something about the logical relations between the 
given evidence and each of the hypotheses; namely, that these 
relations are logically alike. These relations are obviously alike 
if the evidence has a symmetrical structure with respect to 
the possible events. The statement of equiprobability asserts 
nothing more than the symmetry. 

For these reasons I believe that the basic idea of the old 
principle of indifference is valid. On the other hand, there 
ean be no doubt that many of the applications of this principle, 
especially in the earlier period, were invalid and that some 
of the conclusions drawn were even outright absurd. But I 
believe that the aim which the classical pioneers envisaged was 
valid. Our task is not to abandon entirely the classical con- 
ception, but to construct an exact concept of degree of con- 
firmation explicating the classical conception of inductive prob- 
ability on a more cautious and more solid foundation. 

Now let us look at the function of inductive logie in the 
field of science. A scientist makes, on the one hand, observa- 
tions of natural phenomena or of results of experiments. These 
constitute his evidence. On the other hand, he entertains 
hypotheses concerning facts not yet observed or even unobserv- 
able. The hypothesis may concern a single fact or it may be a 
eonditional prediction of the form ‘‘If we were to do such 
and such things, then such and such events would happen’’, 
or it may have a general form, e.g., a statement about the value 
of a material constant, or a general law stating the relations 
between various physical magnitudes in terms of mathematical 
functions. The law may have a deterministic form or a statis- 
tical form, stating e.g., proportions, averages, or other statistical 
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parameters of distributions of certain magnitudes. The pur- 
pose of the law is to explain known phenomena and predict new 
ones. The task of inductive logic is not to find a law for the 
explanation of given phenomena. This task cannot be solved 
by any mechanical procedure or by fixed rules; it is rather 
solved through the intuition, the inspiration, and the good luck 
of the scientist. The function of inductive logic begins after a 
hypothesis is offered for examination. Its task is to measure 
the support which the given evidence supplies for the tentatively 
assumed hypothesis. In particular, the task will often be to 
determine among several competing hypotheses the one which 
is most strongly confirmed by the given evidence. The com- 
peting hypotheses may, for example, concern the possible results 
of an experiment to be made, the possible causes of an observed 
event, or possible outcomes of a business investment. Or they 
may be various laws which are mutually incompatible, each of 
which might be regarded as an explanation of a given set of 
observational results concerning new phenomena not explained 
so far. 

Sometimes an objection is raised against the idea of a sys- 
tem of inductive logic with exact rules for the determination 
of the degree of confirmation because of the fact that a scientist 
who chooses one among a number of considered hypotheses is 
influenced in this choice also by many non-rational factors and 
that he would not be willing to hand over the task of this 
ehoice to a machine or to have himself, so-to-speak, transformed 
into a machine which merely applies fixed rules. Now it is 
true that many non-rational factors affect the scientist’s choice, 
and I believe that this will always be the case. The influence 
of some of these factors may be undesirable, for instance a bias 
in favor of a hypothesis previously maintained publicly or, 
in the ease of a hypothesis in social science, a bias caused by 
moral or political preferences. But there are also non-rational 
factors whose effect is important and fruitful; for example, 
the influence of the ‘‘scientific instinct or hunch’’. Inductive 
logic does not intend to eliminate factors of this kind. Its fune- 
tion is merely to give to the scientist a clearer picture of the 
situation by demonstrating to what degree the various hypoth- 
eses considered are confirmed by the evidence. This logical 
picture supplied by inductive logie will (or should) influence 
the scientist, but it does not uniquely determine his decision 
of the choice of a hypothesis. He will be helped in this decision 
in the same way a tourist is helped by a good map. If he uses 
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inductive logic, the decision still remains his; it will, however, 
be an enlightened decision rather than a more or less blind one. 

In addition to judging the status of hypotheses, inductive 
logic has also the task of supplying rules of estimation. There 
is much discussion and controversy among statisticians conecern- 
ing the validity of particular methods of estimation and the 
choice of a suitable method of estimation in a given problem 
situation. I believe that, if the basis of inductive logic is con- 
structed by laying down rules for calculating the degree of 
confirmation, then it is possible to define a general estimate 
function in terms of degree of confirmation, applicable to all 
kinds of magnitudes expressible in the language in question. 
The definition which I propose takes as the estimate of the 
magnitude on the basis of a given body of evidence the weighted 
mean of the possible values of the magnitude, the weight of 
each value being its degree of confirmation with respect to the 
given evidence. This is the same as the expectation value of the 
magnitude (if we understand the term ‘expectation value’ in 
the inductive sense based on inductive probability, in contrast 
to its statistical sense based on statistical probability). To obtain 
a general method of estimation would be of great importance 
not onlv from a theoretical point of view but also for the prob- 
lem of determining practical decisions in a rational way. Sup- 
pose a man has to make a decision in a given economic situa- 
tion, e.g., concerning investments. This means that he has to 
choose one among a number of alternative actions possible to 
him in the situation. For each possible action he considers the 
various possible outcomes in terms of money gained. If he is 
able to determine the degree of confirmation for each possible 
outcome in the ease of the considered action, he may calculate 
the sum of these gains, each multiplied with its degree of con- 
firmation. This will be his estimate of the gain in the case of 
the action considered. In the same way, he may calculate the 
estimate of the gain for each of the possible actions. Then, 
if he is a rational man, he will choose that one among the possible 
actions for which the estimated gain has its greatest value. (A 
more exact procedure would consider, not the gain in terms of 
money, but the utility of this gain, i.e., the measure of satis- 
faction derived by the person from the gain.) Thus inductive 
logic serves as an instrument for the determination of rational 
decisions. 

As mentioned earlier, the development of inductive logic began 
with the classical theory of probability. However, its systema- 
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tization as a branch of modern logic is of recent origin, be- 
ginning with John Maynard Keynes thirty years ago. I have 
constructed a set of rules of inductive logic for a simple language 
system, which is restricted to qualitative descriptions of things 
without the use of measurable magnitudes (like temperature, 
electric current, etc.), but including statements of frequencies. 
These rules make possible the calculation of the degree of con- 
firmation for any hypothesis and any body of evidence express- 
ible in that language system and the calculation of the estimate 
of a frequency on the basis of any given evidence. The further 
development of inductive logic for more comprehensive language 
systems and finally for the language of science as a whole re- 
mains a task for the future. 


A theory of inductive logic is systematically developed in my book Logical 
Foundations of Probability, Chicago, 1950. The underlying conception of 
inductive probability is explained in The Nature and Application of In- 
ductive Logic, Chicago, 1951, which is a reprint of six non-technical sections 
from the book mentioned. 








ON MENTAL ENTITIES 
W. V. QuINeE* 


Harvard University 


A question which is very much in the air this evening — very 
elose to the discussion even when not directly discussed — is 


whether we should affirm or deny that there are such things as 
sensations, these being conceived as immediate, subjective ex- 
periences. I shall touch on this question, but not just yet. For 
a while it will be convenient to talk as if there are. 

Falling in thus uncritically with the usage of old-fashioned 
epistemology and introspective psychology, let us consider, to 
begin with, the process of language. It has been the fashion 
in recent philosophy, both that of some of the English analysts 
and that of some of the logical positivists, to think of the terms 
of science and ordinary language as having some sort of hidden 
or implicit definitions which carry each such term back finally 
to terms relating to immediate experience. Now this view is 
clearly unrealistic. A better description, though countenancing 
the notion of immediate experience still, is as follows. On the 
one hand we have language, as an infinite totality of said or 
appropriately sayable phrases and sentences. On the other 
hand we have our sense experience, which, by a process of psy- 
chological association or conditioned response, is keyed in with 
the linguistic material at numerous and varied places. The 
linguistic material is an interlocked system which is tied here 
and there to experience; it is not a society of separately estab- 
lished terms and statements, each with its separate empirical 
definition. There is no separate meaning, in terms of direct 
experience, for the statement that there is a table here, or that 
there is a planet somewhere in outer space. The statement 
that there is the planet may be keyed with our sense experience 
by our seeing the planet, or by our merely noting perturbations 
in the orbits of other planets. And even the statement that 





* Paper presented at the Meeting of the Institute for the Unity of Science, 
General Seminar, held in Cambridge, Mass., November 18, 1952. This, the 
first of a series of meetings on the subject ‘‘Science and Human Be- 
havior’’ under the chairmanship of B. F. Skinner, was devoted to the 
problem of private knowledge. 
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there is a table right here may be keyed with our sense experi- 
ence through touch or sight or hearsay. Again the statement 
that I have cut my finger may be tied with experience either 
by sight or by pain or both. I have often argued that it is 
mistaken even to try to distinguish between those scientific 
statements which are true by virtue of the meanings of our 
terms and those which are true or probable by inductive evi- 
dence. As Pierre Duhem urged, it is the system as a whole that 
is keyed to experience. It is taught by exploitation of its 
heterogeneous and sporadic links with experience, and it stands 
or falls, is retained or modified, according as it continues to 
serve us well or ill in the face of continuing experience. 

We get the system, in its main lines, from our forebears. 
As children learning the language, we get on to various simple 
terms and key phrases by direct association with appropriate 
experiences. When we have progressed a bit with this kind of 
learning, we learn further usages contextually. Eventually we 
are in a position to receive traditional doctrine a whole chapter 
at a time. Finally some men venture to revise the tradition 
here and there, for the sake of greater simplicity or better ex- 
periential links; and these are scientists. 

So much for the individual’s mastery of language and lore; 
but what of the origins of all this in the race? It would be 
irrational to suppose that those origins were rational. The pre- 
history of science was probably a composite of primitive uncon- 
scious symbolism of the Freudian kind, confusions of sign and 
object, word magic, wishful thinking, and a lazy acquiescence 
in forms whose motivation had been long forgotten. Biases in 
our conceptual schemes may have great utility in the systematiz- 
ing of science, and therewith high survival value, despite humble 
origins in the random workings of unreason — just as chance 
mutations in the chromosome may launch a sturdy and efficient 
new race. Natural selection through the ages tends to favor 
the happy accidents at the expense of the unpropitious ones, in 
the evolution of ideas as in the evolution of living species. 

As scientists we accept provisionally our heritage from the 
dim past, with intermediate revisions by our more recent fore- 
bears; and then we continue to warp and revise. As Neurath 
has said, we are in the position of a mariner who must rebuild 
his ship plank by plank while continuing to stay afloat on the 
open sea. 

How do we decide on such retentions and revisions? To be 
more specific: how do we decide, apropos of the real world, 
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what things there are? Ultimately, I think, by considerations 
of simplicity plus a pragmatic guess as to how the overall system 
will continue to work in connection with experience. We posit 
molecules, and eventually electrons, even though these are not 
given to direct experience, merely because they contribute to an 
overall system which is simpler as a whole than its known 
alternatives; the empirical relevance of the notion of molecules 
and electrons is indirect, and exists only by virtue of the links 
with experience which exist at other points of the system. Actu- 
ally I expect that tables and sheep are, in the last analysis, on 
much the same footing as molecules and electrons. Even these 
have a continuing right to a place in our conceptual scheme 
only by virtue of their indirect contribution to the overall 
simplicity of our linguistic or conceptual organization of experi- 
ence; for note that even tables and sheep are not direct 
sensations. 

The notion of macroscopic objects, tables and sheep, differs 
from that of molecules and electrons mainly, from an epistemo- 
logical point of view, in point of degree of antiquity. Molecules 
were posited consciously in historic times, whereas the positing 
of the external objects of common sense is an original trait of 
human nature. Men have believed in something very like our 
common-sense world of external objects as long, surely, as any- 
thing properly describable as language has existed; for the 
teaching of language and the use of it for communication depend 
on investing linguistic forms with intersubjectively fixed refer- 
ences. It would be senseless to speak of a motive for this archaic 
and unconscious posit, but we ean significantly speak of its 
function and its survival value; and in these respects the 
hypothesis of common-sense external objects is quite like that 
of molecules and electrons. 

Because the notion of external macroscopic objects is so funda- 
mental both to the origins of language and to the continued 
learning of language, we may be pretty sure that it is here to 
stay, though electrons and other more hypothetical entities may, 
with the continued revisions of science, come and go. Experi- 
ence is continually reminding us that it is over the external 
macroscopic objects that there is least semantical misunder- 
standing between speakers; it is naturally to tables and sheep 
and the like that we keep returning when there is trouble 
about new concepts. 

Epistemologists, put off by the fact that macroscopic objects 
are epistemologically on the same footing as molecules and 
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electrons, have looked to sense data -—— the raw content of 
sensation itself — as a more ultimate realm of entities. The 
ensuing difficulties are notorious. They may be seen most vividly 
if to begin with we think about memory. Our present data of our 
own past experiences are, on this theory, some sort of faint 
present replicas of past sense impressions; faint echoes of past 
sensation accompanying the blare of present sensation. Now it 
takes little soul-searching to persuade oneself that such double 
impressions, dim against bright, are rather the exception than 
the rule. Ordinarily we do not remember the trapezoidal sensory 
surface of a desk, as a color patch extending across the lower 
half of the visual field; what we remember is that there was a 
desk meeting such-and-such approximate specifications of form 
and size in three-dimensional space. Memory is just as much 
a product of the past positing of extra-sensory objects as it is a 
datum for the positing of past sense data. 

What has been said just now of memory applies in some degree 
to the stream of sensory experience generally. It would be in- 
creasingly apparent from the findings of the Gestalt psycholo- 
sists, if it were not quite apparent from everyday experience, 
that our selective awareness of present sensory surfaces is a fune- 
tion of present purposes and past conceptualizations. The con- 
tribution of reason cannot be viewed as limited merely to con- 
eeptualizing a presented pageant of experience and positing ob- 
jects behind it; for this activity reacts, by selection and emphasis, 
on the qualitative make-up of the pageant itself in its succeeding 
portions. It is not an instructive over-simplification, but a basic 
falsification, to represent cognition as a discernment of regulari- 
tiles in an unadulterated stream of experience. Better to con- 
ceive of the stream itself as polluted, at each succeeding point 
of its course, by every prior cognition. 

So the notion of pure sense datum is a pretty tenuous abstrac- 
tion, a good deal more conjectural than the notion of an external 
object, a table or a sheep. It is significant that when we try 
to talk of the subjective we borrow our terminology from the 
objective: I feel as if I were falling, I have a sinking sensation, 
I feel on top of the world, I see pink elephants (better: I feel 
as if I were really seeing real pink elephants), ete. Even the 
terms which we have come to regard as strictly and imme- 
diately sensory, like ‘red’, are obviously objective in reference 
in the first instance: we learn the word ‘red’ by being con- 
fronted with an external object which our parent ealls red, 
just as we learn the word ‘sheep’ by being confronted with 
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an external object which our parent calls a sheep. When, at a 
certain stage of epistemological sophistication, we transfer the 
word ‘red’ to an alleged datum of immediate subjective sense 
experience, we are doing just what we do when we say we have a 
sinking sensation: I feel as if I were really, externally falling, 
and I feel as if I were really confronted by an external red object. 

I suggest that it is a mistake to seek an immediately evident 
reality, somehow more immediately evident than the realm of 
external objects. Unbemused by philosophy, we would all go 
along with Dr. Johnson, whose toe was his touchstone of reality. 
Sheep are real, unicorns not. Clouds are real, the sky (as a solid 
eanopy) not. Odd numbers are perhaps real, but prime even 
numbers other than 2 not. Everything, of course, is real; but 
there are sheep and there are no unicorns, there are clouds and 
there is (in the specified sense of the term) no sky, there are 
odd numbers and there are no even primes other than 2. Such 
is the ordinary usage of the word ‘real’, a separation of the 
sheep from the unicorns. Failing some aberrant definition 
which is certainly not before us, this is the only usage we have 
to go on. 

The crucial insight of empiricism is that any evidence for 
science has its end points in the senses. This insight remains 
valid, but it is an insight which comes after physics, physiology, 
and psychology, not before. Epistemologists have wanted to 
posit a realm of sense data, situated somehow just me-ward 
of the physical stimulus, for fear of circularity: to view the 
physical stimulation rather than the sense datum as the end 
point of scientific evidence would be to make physical science 
rest for its evidence on physical science. But if with Neurath 
we accept this circularity, simply recognizing that the science 
of science is a science, then we dispose of the epistemological 
motive for assuming a realm of sense data. May we then make 
a clean sweep of mental entities? 

I urged earlier that we decide what things there are, or what 
things to treat as there being, by considerations of simplicity 
of the overall system and its utility in connection with experi- 
ence, so to speak. I say ‘‘so to speak’’ because [ do not want to 
force the issue of recognizing experience as an entity or com- 
posite of entities. I have talked up to now as if there were such 
entities; I had to talk some language, and I uncritically talked 
this one. But the history of the mind-body problem bears wit- 
ness to the awkwardness of the practice. We are virtually 
bound, as remarked earlier, to hold to an ontology of external 
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objects; but it is moot indeed whether the positing of additional 
objects of a mental kind are a help or a hindrance td science. 
Or perhaps not so moot. At any rate it is moot or else it is 
clear that they are a hindrance. 

To repudiate mental entities is not to deny that we sense or 
even that we are consgious; it is merely to report and try to 
describe{these facts\without assuming entities of a mental kind. 
What is spoken of in terms of the residual posited objects o 
science and common sense as my cut finger is keyed into our 
nervous responses in various ways; nerves from my eye and 
other eyes are involved, and nerves from my finger. Some 
persons are so situated as to be accessible to the stimuli which 
are most closely relevant to the phrase ‘Quine’s cut finger’ and 
some are not. A dozen of us are in a position, this evening, for 
the appropriate stimulation of the eye, and one of us for the 
appropriate stimulation of the finger. 

None of us is oriented to external objects quite like anyone 
else, for we occupy different positions, and while we exchange 
positions the objects age. None of us learned his words quite 
like anyone else. But we use them in sufficient systematic agree- 
ment for fair communication — which is no accident, since lan- 
ouage is subject to the law of survival of the fittest. We manage 
to talk effectively about other people’s cut fingers because of a 
pattern of habits connecting with present and past stimulation 
of the eye together with past stimulation, under optically similar 
cireumstances, of our own fingers. The same is true of pain — 
but no argument against construing pain as a state of the 
physical organism. If we repudiate mental ®1rtitieés as entities, 
there ceases to be an iron curtain between the private and the 
public; there remains only a smoke sereen, a matter of varying 
degrees of privacy of events in the physical world. Conscious- 
ness still retains a place, as a state of a physical object, if — 
following the suggestion made by Professor Deutsch in address- 
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faculty of responding to one’s own responses. The responses © 


here are, or can be construed as, physical behavior. It is not 
the purpose of this view to leave any aspect of life out of ac- 
eount. The issue is merely whether, in an ideal last accounting 
of everything or a present practical accounting of everything we 
ean, it is efficacious so to frame our conceptual scheme as to 
mark out a range of entities or units of a so-called mental kind in 
addition to the physical ones. My hypothesis, put forward in 
the spirit of a hypothesis of natural science, is that it is not 
efficacious. 
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INTRODUCTION 


Norbert Wiener defines cybernetics as ‘‘the study of messages, 
and in particular of the effective messages of control,’’ and as 
‘*the entire field of control and communication theory, whether 
in the machine or in the animal.’’ His book, Cybernetics, is 
the central work to which other items in this bibliography are 
related. 

Cybernetics owes many of its elements to the practical science 
of communication engineering. In recent years the demand for 
complex communication devices such as television, automatic 
control systems, and large-scale computing machines made the 
need for an adequate theory of communication evident. Wiener, 
Shannon, and many others have contributed to a general theory 
of communication and control which Wiener calls cybernetics. 
For communications engineers, therefore, there is nothing revolu- 
tionary in cybernetics as it applies to their own work. For 
biological and social scientists, however, cybernetics presents a 
new point of view and system of concepts for studying the 
organism and its relations with other organisms and with the 
inorganic environment. 

The prime concept in cybernetics is information. The term 
information refers to the representation of an event. If informa- 
tion is transmitted without loss from a transmitter to a receiver, 
then the pattern which existed among the elements at the trans- 
mitter will be represented in the arrangement of other elements 
at the receiver. Patterns, not elements, are transmitted. Most 
phvsieal sciences are primarily concerned with the transmission 
of matter and energy. Cybernetics is interested in matter and 
energy only insofar as they are bearers of information. 

The central interest of cybernetics is in the way informa- 
tion is used for controlling processes. A control mechanism is 
a system which uses information from other systems for con- 
tinuously determining its own action relative to them. Control 
systems include all those which can be called adjustive or adap- 
tive: servomechanisms, organisms, and social organizations. Thus 
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eybernetics provides conceptual apparatus applicable to an 
enormous range of phenomena. 

In addition, cybernetics provides a new frame of reference 
for considering some long-standing philosophical problems. The 
construction of machines which reproduce a set of functions 
hitherto restricted to organisms has called for a re-examination 
of such matters as free will, teleology, consciousness and scientific 
method. Some of the most noteworthy explorations of the meta- 
scientific aspects and philosophical implieations of cybernetics 
have been those undertaken by Karl W. Deutsch and by D. M. 
MacKay. 

The bibliography has been selected with the interests of social 
scientists in mind and engineering applications have been 
omitted, except for general material on servomechanisms and 
communication systems. For convenience, the bibliography has 
been classified under six headings, although some works properly 
belong in more than one eategory. The first class, ‘‘ Popular Ex- 
positions,’’ is intended for the casual or lay reader who seeks a 
non-technical treatment. The core literature is included under 
the headine ‘‘Cyberneties.’’ The third and fourth categories, 
‘‘TInformation Theory and Communication Theory’’ and ‘‘Servo- 
mechanisms,’’ represent two major foundations or branches 
of the science. The fifth class, ‘‘Cybernetiecs Concepts in the 
Biological and Social Sciences,’’ consists of the literature con- 
cerned with applvine the viewpoint of cybernetics to the life 
sciences. The rate of output of such literature is increasing 
rapidly, but the total quantity is still small enough that most 
of it eould be included. It is likely, however, that within a 
short time some of the material included here will be seen as 
inferior in quality and of secondary importanee. The sixth 
class, ‘‘Relevant Works in Social Science, Biology, and Philos- 
ophy,’’ represents a somewhat arbitrary selection. The very 
relevance of cybernetics to many scientific fields has made this 
necessary. Thus Cannon’s The Wisdom of the Body, written 
nearly thirty years ago, is undoubtedly a ‘‘relevant’’ work 
since its viewpoint is in such close harmony with that of 
evybernetics, whereas Barnard’s Functions of the Executive is 
a much less clear-cut case, and has been included for the sake 
of seattered insights rather than for its general approach. 








206 


BARRETT — SHEPARD 


I. POPULAR EXPOSITIONS 


~] 
. 


10. 
11. 
12. 
13. 


14. 


Berkeley, E. C. Giant Brains. New York: John Wiley 
& Sons, Inc., 1949. 

Davis, Harry M. ‘‘Mathematical Machines.’’ Scientific 
American, 180, No. 4 (April 1948), 28-40. 

Eisenhart, Churehill. ‘‘Cyberneties: A New  Diaisci- 
pline.’’ Science, 109, No. 2834 (April 22, 1949), 397-399. 
Gittleson, Yvette. ‘‘Sacred Cows in Collision.’’ Amer- 
ican Scientist, 38, No. 4 (Oct. 1950), 603-609. 

Rabel, G. ‘‘Mathematical Instruments and Calculating 
Machines.’’ Science News, VII. Harmondsworth, Mid- 
dlesex, England: Penguin Books, Ltd., 112-125. 
Roddam, T. ‘‘Communication Theory, Old and New.’’ 
Science News, XII. Harmondsworth, Middlesex, Ene- 
land: Penguin Books, Ltd., July 1949, 105-121. 
Rosenblith, Walter A. Book review of Cybernetics in 
Annals of the American Academy, 264 (July 1949), 
187. 

Shannon, C. E. ‘‘Chess-Playing Machine.’’ Scientific 
American, 182, No. 2 (Feb. 1950), 48-52. 

Von Neuman, John. Book review of Cybernetics in 
Physics Today, 2, No. 5 (May 1949), 33-34. 

Walter, W. G. ‘‘An Imitation of Life.’’ Scientific 
American, 182, No. 5 (May 1950). 

Weaver, W. ‘‘The Mathematics of Communication.’’ 
Scientific American, 181, No. 1 (July 1949), 11-15. 
Wiener, N. ‘‘Cyberneties.’’ Scientific American, 179. 
No. 5 (Nov. 1948), 14-19. 

Wiener, N. The Human Use of Human Beings: Cyber- 
netics and Society. Boston: Houghton Mifflin, 1950. 
Wiener, N. ‘‘New Concept of Communication Engi- 
neering.’’ Electronics, 22, No. I (Jan. 1949), 74-77. 


Il. CYBERNETICS 


> 


bo 


serkeley, E. C. ‘“‘The Relations Between Symbolic 
Logie and Large-Scale Calculating Machines.’’ Science, 
112, No. 2910 (Oct. 6, 1950), 395-399. 

Brillouin, L. ‘‘Life, Thermodynamics, and Cyber- 
neties.’”’ American Scientist, 87 (Oct. 1949), 554-568. 
Brillouin, L. ‘‘Maxwell’s Demon Cannot Operate: In- 
formation and Entropy’’ I. Journal of Applied 
Physics, 22, No. 3 (March 1951), 334-337. 








wt 
. 


“J 


10. 


11. 


15. 


14. 


A BIBLIOGRAPHY OF CYBERNETICS 207 


Brillouin, L. ‘‘Physical Entropy and Information’’ 
II. Journal of Applied Physics, 22, No. 3 (Mareh 1951), 
338-343. 

Brillouin, L. ‘‘Thermodynamies and Information 
Theory.’’ American Scientist, 38 (Oct. 1950), 594-599. 
Cherry, E. Colin. ‘‘A History of the Theory of Informa- 
tion.’’ Report of Proceedings, Symposium of Informa- 
tion Theory (held in London, England, September 
1950). London: Ministry of Supply, 1950. Mimeo- 
eraphed, pp. 22-44. 

Deutsch, K. ‘‘Higher Education and the Unity of 
Knowledge.’’ Goals for American Education. Ninth 
Symposium of the Conference on Science, Philosophy, 
and Religion. New York: Harper & Bros., 1950, pp. 
99-139. See especially Part VI, See. 2, pp. 102-136. 
Deutsch, K. ‘‘Mechanism, Organism, and Society,’’ 
Some Models in Natural and Social Science. Philosophy 
of Science, 18, No. 3 (July 1951), pp. 230-252. 
Deutsch, K. ‘‘Mechanism, Teleology, and Mind: The 
Theory of Communications and Some Problems in 
Philosophy and Social Science.’’ Philosophy and 
Phenomenological Research, XII, No. 2 (Dee. 1951), 
pp. 185-223. 

Frank, L. K. Foreword to ‘‘Teleological Mechanisms. ’’ 
Annals of the New York Academy of Sciénces, 50, 
Artiele 4 (Oct. 1948), 189-196. 

Gabor, D. ‘‘Communication Theory and Physics.’’ 
Report of Proceedings, Symposium of Information 
Theory (held in London, England, September 1950). 
London: Ministry of Supply, 1950. Mimeographed, pp. 
48-60. 

Gabor, D. ‘‘La Théorie des Communications et La 
Physique.’’ Editions de La Revue D’Optique Théorique 
et Instrumentale, Paris, 1951. 

Kullback, S. and Leibler, R. A. ‘‘On Information and 
Sufficieney.’’ The Annals of Mathematical Statistics. 
22 (Mareh 1951), 79-87. 

Mackay, D. M. ‘‘Entropy, Time, and Information.’’ 
Report of Proceedings, Symposium of Information 
Theory (held in London, England, September 1950). 
London: Ministry of Supply, 1950. Mimeographed, pp. 
162-166. 








208 


BARRETT — SHEPARD 


MacKay, D. M. ‘‘The Nomenclature of Information 
Theory.’’ Report of Proceedings, Symposium of In- 
formation Theory (held in London, England, Septem- 
ber 1950). London: Ministry of Supply, 1950. Mimeo- 
eraphed, pp. 9-22. 


. MacKay, D. M. ‘‘Quantal Aspects of Scientific Infor- 


mation.’’ Phil. Magazine, 7, 41 (1950), 293-311. 
Mason, S. J. ‘‘On the Logie of Feedback.’’ D. Se. 
Thesis, M.I.T., 1951. Dittoed. 

McCulloch, Warren S. ‘‘Finality and Form in Nervous 
Activity.’’ Fifteenth James Arthur Lecture. American 
Museum of Natural History, New York, May 2, 1946. 
Multigraphed. 

McCulloch, Warren S. and Pfeiffer, J. ‘‘ Digital Com- 
puters Called Brains.’’ Scientific Monthly, 69 (1949), 
368-376. 

McCulloch, Warren S. ‘‘A Reeapitulation of the 
Theory, with a Forecast of Several Extensions,’’ in 
‘*Teleological Mechanisms.’’ Annals of the New York 
Academy of Sciences, 50, Article 4 (Oct. 1948), 247-258. 
Oliver, B. M., Pierce, J. R., and Shannon, C. E. The 
Philosophy of PCM. Proceedings of the Institute of 
Radio Engineers (Nov. 1948). 

Rafferty, J. A. ‘‘Mathematical Model in Biological 
Theory.’’ American Scientist, 38, No. 4 (Oct. 1950), 
549. 

Rapoport, A. and Shimbel, A. ‘‘Mathematical Bio- 
physies, Cybernetics and General Semantiecs.’’ HTC: 
A Review of General Semantics, 6 (1949), 145-159. 
taymond, Richard C. ‘‘Communication, Entropy, and 
Life.’’ American Scientist, 38, No. 2, 273-278. 
Rosenblueth, A., Wiener, N., and Bigelow, J. ‘‘Be- 
havior, Purpose, and Teleology.’’ Philosophy of Science, 
X, No. 1 (Jan. 1943), 18-24. 

Rosenblueth, A. and Wiener, N. ‘‘The Role of Models 
in Seience.’’ Philosophy of Science, XII (Oct. 1945), 
316-322. 

Shannon, C. E. ‘‘Programming a Computer for Play- 
ing Chess.’’ Philosophical Magazine, Series 7, XLI 
(Mareh 1950), 256-275. 

Szilard, L. ‘‘Uber die Entropieverminderung in einem 
Thermodynamischen System bei Eingriffen intelligen- 
ter Wesen.’’ Zeitschr. f. Phys. 53, 840-856. 1929. 








ITT. 


29. 
30. 
31. 
32. 


33. 


34. 


A BIBLIOGRAPHY OF CYBERNETICS 209 


Trimmer, John D. ‘‘ Instrumentation and Cybernetics. ’’ 
Scientific Monthly, LXIX, No. 5 (Nov. 1949), 328-331. 
Trimmer, John D. Response of Physical Systems. New 
York: Wiley and Sons, 1950. 

Von Bertalanffy, L. ‘‘The Theory of Open Systems in 
Physics and Biology.’’ Science, 111, No. 23 (1950). 
Wiener, N. Cybernetics. Cambridge, Mass.: Technology 
Press, 1948. 

Wiener, N. and Rosenblueth, A. ‘‘ Purposeful and Non- 
Purposeful Behavior.’’ Philosophy of Science, 17 (Oct. 
1950). 

Wiener, N. ‘‘Time, Communication, and the Nervous 
System’’ in ‘‘Teleological Mechanisms.’’ Annals of 
the New York Academy of Sciences, 50, Article 4 (Oct. 
1948), 197-219. 


INFORMATION THEORY AND COMMUNICATION 


THEORY 


Bartlett, M. S. ‘‘The Statistical Approach to the 
Analysis of Time-Series.’’ Report of Proceedings, 
Symposium of Information Theory (held in London, 
England, September 1950). London: Ministry of Sup- 
ply, 1950. Mimeographed, pp. 81-102. 

Brillouin, L. ‘‘Information Theory and Most Efficient 
Codings for Communication or Memory Devices.’’ 
Journal of Applied Physics, 22, No. 9 (Sept. 1951), 
1108-1111. 

Clavier, A. G. ‘‘ Evaluation of Transmission Efficiency 
According to Hartley’s Expression of Information Con- 
tent.’’ Electrical Communications (Dee. 1948). 
Cohen, F. Some Analytical and Practical Aspects of 
Wiener’s Theory of Prediction. M.1.T. Research Lab- 
oratory of Electronics, Technical Report No. 69. 
Earp, C. W. ‘‘Relationship between Rate of Trans- 
mission of Information, Frequency, Bandwidth and 
Signal-to-Noise Ratio.’’ Electrical Communications, 25 
(June 1948), 178-195. 

Fano, R. M. The Transmission of Information. M.I.T. 
Research Laboratory of Electronics, Technical Report 
No. 65. 

Fano, R. M. The Transmission of Information, Part II. 
M.I.T. Research Laboratory of Electronics, Technical 
Report No. 149. 








10. 


BS. 


13. 


14. 


16. 


17. 


18. 


19. 


20. 


BARRETT — SHEPARD 


Fisher, R. A. ‘‘The Logie of Inductive Inference.’’ 
Journal of the Royal Statistical Society, Vol. XCVITI, 
Pt. 1 (1935), 39-54. 

Gabor, D. ‘‘Communication Theory and Physies.’’ 
Philosophical Magazine (Nov. 1950). 

Gabor, D. ‘‘Theory of Communication.’’ Journal of 
the Institute of Electrical Engineering, 93, Pt. 3 (Nov. 
1946), 439. 

Hamming, R. W. ‘‘Error Detecting and Error Cor- 
recting Codes.’’ Bell System Technical Journal, 29 
(April 1950), 147. 

Hartley, R. V. L. ‘‘Transmission of Information.”’ 
Bell System Technical Journal (July 1928), 535-537. 
Laemmel, A. E. General Theory of Communication. 
Polytechnic Institute of Brooklyn, Microwave Research 
Institute. (introductory parts) 

Laplume, J. ‘‘Sur le Nombre de Signaux Discernables 
... Comptes Rendus de l’Ac. des Scr., 226 (April 
1948), 13848-1349. 

Lee, Y. W. and Wiesner, J. B. ‘‘Correlation Fune- 
tions and Communieation Applications.’’ Electronics, 
23, No. 6 (June 1950), 86-92. 

Rice, S. O. ‘Communications in the Presence of Noise: 
Probability of Error for Two Encoding Schemes.’’ Bell 
System Technical Journal XXIX, No. 1 (Jan. 1950), 
60-93. 

Shannon, C. E. ‘‘Communieation in the Presence of 
Noise.’’ Proceedings of the Institute of Radio Engi- 
neers, 27 (Jan. 1949), 10-21. 

Shannon, C. E. ‘‘Communication Theory-Exposition 
of Fundamentals.’’ Report of Proceedings, Symposium 
of Information Theory (held in London, England, 
September 1950). London: Ministry of Supply, 1950. 
Mimeographed, pp. 44-48. 

Shannon, C. E. ‘‘Communications Theory of Secrecy 
Systems.’’ Bell System Technical Journal, 28 (Oct. 
1949), 656-715. 

Shannon, C. E. ‘‘General Treatment of the Problem 
of Coding.’’ Report of Proceedings, Symposium of In- 
formation Theory (held in London, England, Septem- 
ber 1950). London: Ministry of Supply, 1950. Mimeo- 
graphed, pp. 102-105. 


? 








28, 


A BIBLIOGRAPILY OF CYBERNETICS 211 


Shannon, C. E. ‘‘The Lattice Theory of Information. ’’ 
Report of Proceedings, Symposium of Information 
Theory (held in London, England, September 1950). 
London: Ministry of Supply, 1950. Mimeographed, 
pp. 105-108. 

Shannon, C. E. ‘‘A Mathematical Theory of Communi- 
eation.’’ Bell System Technical Journal, XX VII (July 
1948), 379-424 and XXVII (Oct. 1948), 623-657. 
Shannon, C. E. ‘‘ Memory Requirements in a Telephone 
Exchange.’ Bell System Technical Journal, X XIX, 
No. 3 (July 1950), 343-349. 

Shannon, C. E. and Weaver, W. The Mathematical 
Theory of Communication. Urbana, Ill.: Un. of Ilhnois 
Press, 1949. 

Tuller, W. G. Theoretical Limitations on the Rate of 
Transmission of Information. M.1.T. Research Lab- 
oratory of Electronics, Technical Report No. 114. 
Ville, J. A. ‘‘Théorie et Applications de Signal Analy- 
tique.’’ Cables et Transmission (1948), 61. 

Westcott, J. H. ‘‘Criteria of Prediction and Diserim- 
ination.’’ Report of Proceedings, Symposium of In- 
formation Theory (held in London, England, Septem- 
ber 1950). London: Ministry of Supply, 1950. Mimeo- 
eraphed, pp. 155-162. 

Wiener, N. Extrapolation, Interpolation and Smooth- 
ing of Stationary Time Series. New York: Wiley and 
Sons, 1949. 

Woodward, P. M. ‘‘Theory of Radar Information.”’ 
Report of Proceedings, Symposium of Information 
Theory (held in London, England, September 1950). 
London: Ministry of Supply, 1950. Mimeographed, 
pp. 108-114. 


IV. SERVOMECHANISMS 


a 


2. 


3. 


Ahrendt, W. R. and Taplin, J. F. Automatic Regula- 
tion—A. Discussion of Fundamentals. Preliminary ed. 
Washington: U.S. Library of Congress, 1947. 

Black, H. 8S. ‘‘Stabilized Feedback Amplifiers.’’ Elec- 
trical Engineering, Vol. 53 (1934), 114. 

Brown, G. S. and Campbell, D. P. Principles of Servo- 
mechanism: Dynamics and Synthesis of Closed Loop 
Control Systems. New York: Wiley and Sons, 1948. 





4. 





BARRETT — SHEPARD 


James, H. F., Nichols, N. B. and Philips, R. 8. Theory 
of Servomechamsms. New York: Penguin Books, Inc., 
1948. 

Lauer, H., Nesnick, R. and Matson, L. E. Servomecha- 
msm Fundamentals. New York: McGraw-Hill, 1945. 
MacColl, L. A. Servomechanisms. New York: Van 
Nostrand, 1945. 


CYBERNETICS CONCEPTS IN THE BIOLOGICAL 


1. 


10. 





AND SOCIAL SCIENCES 


‘¢ Application of Operational Analysis to Human Motor 
Behavior.’’ Aero Medical Lab. Memo Report, MCREXD 
694-2J (May 3, 1948). 

Ashby, W. R. ‘‘The Behavioral Properties of Systems 
in Equilibrium.’’ American Journal of Psychology, 59 
(1946), 682-686. 

Ashby, W. R. ‘‘Effeects of Control on Stability.’’ 
Nature, 155 (1945), 242-243. 

Barrett, Eric. ‘‘Cyberneties as Applied to a Study of 
Normal and Abnormal Adjustment Mechanisms.’’ 
The Journal of Psychology, 30, first half (July 1950), 
11-31. 

Barrett, E. and Post, G. ‘‘Introduction to Some Prin- 
eiples of Applied Cyberneties.’’ The Journal of Psy- 
chology, 30, first half (July 1950), 3-10. 

Bates, J. A. V. ‘‘Significance of Information Theory to 
Neurophysiology.’’ Report of Proceedings, Symposium 
of Information Theory (held in London, England, Sep- 
tember 1950). London: Ministry of Supply, 1950. 
Mimeographed, pp. 137-143. 

Bateson, G. ‘‘Bali—The Value System of a Steady 
State.’’ Social Structure: Studies Presented to A. R. 
Radcliffe-Brown. Ed. by Meyer Fortes. Oxford: 
Clarendon Press, 1949. 

Bavelas, Alex. ‘‘Communication Patterns in Task- 
Oriented Groups.’’ The Journal of the Acoustical So- 
ciety of America, 22, No. 6 (Nov. 1950), 725-730. 
Bavelas, Alex and Barrett, Dermot. ‘‘ An Experimental 
Approach to Organizational Communication.’’ Per- 
sonnel (April 1951). 

Bavelas, Alex et al. ‘‘Human Communications Sys- 
tems.’’ Quarterly Progress Report, Research Labora- 
tory of Electronics, M.I.T. (July 15, 1950), 81-86. 














11. 


12. 


13. 


14. 


18. 


49. 


20. 


21. 


22. 


A BIBLIOGRAPHY OF CYBERNETICS 213 


Churchman, C. W. and Ackoff, R. L. ‘‘Purposive Be- 
havior and Cyberneties.’’ Social Forces, 29, No. 1 
(Oct. 1950), 32-39. 

Cobwin, H. E. ‘‘The Brain Analogy.’’ Psychological 
Review, 58 (1951), 155-178. 

Craik, K. J. W. ‘‘Theory of the Human Operator in 
Control Systems:’’ I. ‘‘The Operator as an Engineer- 
ing System.’’ British Journal of Psychology, No. 38 
(1947), 56-61. 

Craik, K. J. W. ‘‘Theory of the Human Operator in 
Control Systems:’’ II. ‘‘Man as an Element in a Con- 
trol System.’’ British Journal of Psychology, No. 38 
(1948), 142-148. 


. Deutsch, K. W. ‘‘Innovation, Entrepreneurship, and 


the Learning Process.’’ Change and the Entrepreneur. 
Cambridge: Harvard Un. Press, 1949. 

Deutsch, K. W. ‘‘Nationalism, Communication and 
Community.’’ Perspectives on a Troubled Decade. 
10th Conference Symposium on Science, Philosophy, 
and Religion. New York: Harper & Bros., 1950. 


. Deutsch, K. W. Nationalism and Social Commumnica- 


tion. To be published by the Technology Press in 1953. 
Deutsch, K. W. ‘‘Nationalism and the Social Scien- 
tists.’’ Foundations of World Organization. 11th Con- 
ference Symposium on Science, Philosophy, and Reli- 
gion. Ed. by Lyman Bryson et al. New York: Harper 
& Bros. To be published in 1953. 

Deutsch, K. W. ‘‘Some Notes on Research on the His- 
tory of Entrepreneurship, Innovation, and Decision- 
Making.’’ Explorations in Entrepreneurial Research 
(May 1949), 8-16. 

Dunbar, M. J. ‘‘Feedback Systems and Oceanog- 
raphy.’’ American Scientist, 38, No. 4 (Oct. 1950), 
999-603. 

Ellison, D. G. ‘‘The Application of Operational Analy- 
sis to Human Motor Behavior.’’ Psychological Rewmew, 
No. 06 (1949), 9-17. 

Fano, R. M. ‘‘The Information Theory Point of View 
in Speech Communication.’’ Journal of the Acoustical 
Society of America, 22, No. 6 (Nov. 1950), 691-696. 


. Frick, F. C. and Klemmer, E. T. ‘‘ Assimilation of In- 


formation from Dot and Matrix Patterns.’’ The Amer- 
rcan Psychologist, 5, No. 8 (Aug. 1951), 267. 








ie) 
Or 


i) 
~] 


28. 


30. 


30. 


BARRETT — SHEPARD 


Fry, D. B. ‘‘Communieation Theory and Linguistic 
Theory.’’ Report of Proceedings. Symposium of In- 
formation Theory (held in London, England, Septem- 
ber 1950). London: Ministry of Supply, 1950, Mim- 
eographed, pp. 120-125. 

Gabor, D. ‘‘Acoustical Quanta and the Theory of 
Hearing.’’ Nature, 159, No. 303 (1947). 

Gabor, D. ‘‘New Possibilities in Speech Transmission. ’’ 
Journal of the Institute of Electrical Engineering, Part 
III (Nov. 1947) and Vol. 95, Part III (Sept. 1948). 
Gerard, Ralph W. ‘‘Some of the Problems Concern- 
ing Digital Notions in the Central Nervous System’’ in 
(C‘ybernetics—Circular Causal and Feedback Mecha- 
nisms mn Biological and Social Systems. Transactions 
of the Seventh Conference on Cyberneties, Mareh 23- 
24, 1950, New York. Ed. by Heinz von Foerster. New 
York: Josiah Macy, Jr. Foundation, 1951, pp. 11-57. 
Goodwin, R. M. ‘‘Dynamie Coupling with Especial 
Reference to Markets Havine Production lLags.’’ 
Econometrica, 15, p. 181. 

Hertz, D. and Livingston, R. T. ‘‘Contemporary Or- 
vanizational Theory.’’ Human Relations, Winter 1950, 
ITT, 4. 

Hick, W. E. ‘‘Information Theory in Psychology.’’ 
Report of Proceedings, Symposium of Information 
Theory (held in London, England, September 1950). 
London: Ministry of Supply, 1950. Mimeographed, 
pp. 130-134. 

Homans, G. The Human Group. New York: Har- 
court Brace, 1950. 

Huggins, William H. ‘‘Linear Systems and Group 
Dynamies.’’ 1949. Mimeographed paper. 

Huggins, William H. and Licklider, J. C. R. ‘‘Place 
Mechanisms of Auditory Frequency Analysis.’’ Jour- 
nal of the Acoustical Society of America, 23, No. 3 
(May 1951), 290-299. 

Hutchinson, G. E. ‘‘Cireular Causal Systems in Kcol- 
ogy’’ in ‘‘Teleological Mechanisms.’’ Annals of the 
New York Academy of Sciences, 50, Article 4 (Oct. 
1948), 221-245. 

Kreezer, G. L. ‘‘An Inverse Decibel Log Frequency 
Method for Determination of the Transfer Functions 








Oo. 


Og. 


40. 


41. 


43. 


44. 


A BIBLIOGRAPHY OF CYBERNETICS 215 


of Psychological Systems.’’ Science (Dee. 23, 1949), 
681-684. 

Kubie, Lawrence 8. ‘‘Neurotie Potential and Human 
Adaptation.’’ Conference on Cybernetics. (Transac- 
tions of the Sixth Conference, March 24-25, 1949, New 
York). New York: Josiah Macy, Jr., Foundation, 
1950, pp. 64-112. 

Kubie, Lawrence 8. ‘‘The Relationship of Symbolic 
Funetion in Language Formation and in Neuroses’’ in 
Cybernetics—Circular Causal and Feedback Mecha- 
nisms in Biological and Social Systems. Transactions 
of the Seventh Conference on Cvberneties, March 23-24, 
1950, New York. Ed. by Heinz von Foerster. New 
York: Josiah Macy, Jr., Foundation, 1951, pp. 209-235. 
Leavitt, H. J. ‘‘Some Effeets of Certain Communiea- 
tion Patterns on Group Performance.’’ Journal of 
Abnormal and Social Psychology, 46, No. 1 (Jan. 1951), 
38-50. 

Lee, Bernard 8S. ‘‘Effects of Delayed Speech Feed- 
back.’’ Journal of the Acoustical Society of America, 
22, No. 6 (Nov. 1950), 824-826. 

Lewin, Kurt. ‘‘Frontiers in Group Dynamics, IT.’’ 
Human Relations, 1, No. 2, 1947. 

Licklider, J. C. R. ‘*The Intelligibility and Informa- 
tion Content of Quantized Speech.’’ American Psy- 
chologist, 4 (1949), 234. 

Licklider, J.C. R. ‘‘The Manner in Which and Extent 
to Which Speech Can Be Distorted and Remain Intel- 
ligible’’ in Cybernetics—Circular Causal and Feed- 
back Mechanisms in Biological and Social Systems. 
Transactions of the Seventh Conference on Cyberneties, 
Mareh 23-24, 1950, New York. Ed. by Heinz von 
Foerster. New York: Josiah Macy, Jr., Foundation, 
1951, pp. 58-122. 

Licklider, J. C. R. and Miller, G. A. ‘‘The Pereeption 
of Speech’’ in Handbook of Experimental Psychology. 
Ed. by 8. 8S. Stevens. New York: John Wiley and Sons, 
1951, pp. 1040-1075. 

Luce, R. D. ‘‘Connectivity and Generalized Cliques in 
Sociometric Group Structures.’’ Psychometrika, 15 
(1950), 169-190. 








216 


46. 


47. 


48. 


49. 


a0. 


BARRETT — SHEPARD 


Luee, R. D. and Perry, A. D. ‘‘A Method of Matrix 
Analysis of Group Structure.’’ Psychometrika, 14 
(1949), 95-116. 

Mayne, R. ‘‘Some Engineering Aspects of the Mech- 
anism of Body Control.’’ Electrical Engineering, 70, 
3 (1951). 

MeCulloch, W. C. and Pitts, W. ‘‘A Logical Caleulus 
of the Ideas Immanent in Nervous Activity.’’ Bulletin 
of Mathematical Biophysics, V (1948), 115-1338. 
Mead, Margaret. ‘‘Experience in Learning Primitive 
Languages Through the Use of Learning High Level 
Linguistic Abstractions’’ in Cybernetics—Circular 
Causal and Feedback Mechanisms in Biological and 
Social Systems. Ed. by Heinz von Foerster. Transac- 
tions of the Seventh Conference on Cybernetics, March 
23-24, 1950, New York. New York: Josiah Macy, Jr., 
Foundation, 1951, pp. 159-185. 

Miller, G. A. Language and Communication. New 
York: McGraw-Hill, 1951. 

Miller, G. A. ‘‘Language Engineering.’’ Journal of 
the Acoustical Society of America, 22, No. 6 (Nov. 
1950), 720-725. 

Miller, G. A. ‘‘Population, Distance and the Cireula- 
tion of Information.’’ American Journal of Psychol- 
ogy, 60 (1947), 276-284. 

Miller, G. A. ‘‘Speech and Language’’ in Handbook 
of Experimental Psychology. Ed. by S. S. Stevens. 
New York: John Wiley and Sons, 1951, pp. 789-810. 
Miller, G. A. and Frick, Frederick C. ‘‘Statistical 
Behavioristics and Sequences of Responses.’’ Psycho- 
logical Review, 56, No. 6 (Nov. 1949). 

Miller, G. A., Heise, G. A., and Lichten, W. ‘‘The In- 
telligibility of Speech as a Function of the Context of 
Test Materials.’’ Journal of Expermmental Psychol- 
ogy, 41, No. 5 (May 1951). 


? 


. Miller, G. A. and Selfridge, J. A. ‘‘ Verbal Context and 


the Recall of Meaningful Material.’’ The American 
Journal of Psychology, LXIII (April 1950), 176-185. 
Morehouse, et al. ‘‘An Electroc-Analog Method of In- 
vestigating Problems in Economic Dynamics: Inven- 
tory Oscillations.’’ Econometrica, 18 (Oct. 1950), 313- 
328. 








a 4 
~] 
. 


60. 


61. 


65. 


64. 


66. 


67. 


63. 


69. 


70. 


A BIBLIOGRAPHY OF CYBERNETICS 217 


Northrop, F. 8. C. ‘‘The Neurological and Behavior- 
istic Basis of the Ordering of Society by Means of 
Ideas.’’ Science, 107, No. 2782 (April 23, 1948). 
Ostow, M. ‘‘Entropy Changes in Mental <Activity.”’ 
Journal of Nervous and Mental Disease, 110 (Dee. 
1949), 502-506. 

Ostow, M. ‘‘The Entropy Concept and Psvchie Fune- 
tion.’’ American Scientist, 39 (Jan. 1951), 140-145. 
Pollack, Irwin. ‘‘The Assimilation of Sequentially En- 
coded Information.’’ The American Psychologist, 5, 
No. 8 (Aug. 1951), 266-267. 

Raymond, R. C. ‘‘The Well-Informed Heat Engine.’’ 
American Journal of Physics, 1951. 

tichards, Paul I. ‘‘Machines Which Can Learn.’’ 
American Scientist, 39, No. 4 (Oct. 1951), 711-716. 
Ruesch, J. and Bateson, G. Communication. New 
York: W. W. Norton, 1951. 

Rushton, W. A. H. ‘‘The Problem of the Information 
Which the Brain Receives from the Eye.’’ Report of 
Proceedings, Symposium of Information Theory (held 
in London, England, September 1950). London: Min- 
istry of Supply, 1950. Mimeographed, pp. 128-1530. 
Shannon, C. E. ‘‘Prediction and Entropy of Printed 
English.’’ Bell System Technical Journal, XXX, No. 
1 (Jan. 1951), 50-64. 

Shannon, C. EK. ‘‘The Redundaney of English’’ in 
Cybernetics—Circular Causal and Feedback Mecha- 
nisms in Biological and Social Systems. Transactions 
of the Seventh Conference on Cybernetics, March 23-24, 
1950, New York. Ed. by Heinz von Foerster. New 
York: Josiah Macy, Jr. Foundation, 1951, pp. 123-158. 
Shepard, H. A. ‘‘Social System of a Research Group.’’ 
Mimeographed. 

Shimbel, Alfonso. ‘‘Input-Output Problems in Simple- 
Nerve Ganglion Systems.’’ Bulletin of Mathematical 
Biophysics, 11 (1949), 165-171. 

Simon, H. A. ‘‘An Exploration into the Use of Servo- 
mechanism Theory in the Study of Production Con- 
trol.’’ Cowles Commission Discussion Paper: £co- 
nomics, No. 288. Mimeographed copy for private cir- 
culation. 

Stagner, R. ‘‘Homeostasis as a Unifying Coneept in 








QP 


~] 
i) 


— 


~] 
ww 


76. 


~] 
~] 


~] 
6 


BARRETT — SHEPARD 


Personality Theory.’’ Psychological Review 58 (1951), 
D-17. 

Straus, O. H. ‘‘The Relation of Phonetics and Linguis- 
tics to Communication Theory.’’ Journal of the Acous- 
tical Society of America, 22, No. 6 (Nov. 1950), 709-711. 
Stroud, John. ‘‘The Development of Language in 
Early Childhood’’ in Cybernetics—Circular Causal and 
Feedback Mechanisms in Biological and Social Systems. 
Transactions of the Seventh Conference on Cybernetics, 
Mareh 23-24, 1950, New York. Ed. by Heinz von 
Foerster. New York: Josiah Macy, Jr., Foundation, 
1951, pp. 205-208. 

Stroud, John. ‘‘ Psychological Moment in Perception.”’ 
Conference on Cybernetics. (Transactions of the Sixth 
Conference, March 24-25, 1949, New York.) New York: 
Josiah Macy, Jr., Foundation, 1950, pp. 27-64. 

Tilts, P. M., ed. Human Engineering for an Effective 
Air-Navigation and Traffic Control System. No. 12, p. 
88. National Research Council, Mareh 1951. 

Uttley, A. ‘‘Information, Machines and Brains.’’ Pe- 
port of Proceedings, Symposium of Information Theory 
(held in London, England, September 1950). London: 
Ministry of Supply, 1950. Mimeographed, pp. 1438-150. 
von Foerster, Heinz. ‘‘Quantum Theory of Memory.’’ 
Conference on Cybernetics. (Transactions of the Sixth 
Conference, March 24-25, 1949, New York.) New York: 
Josiah Macy, Jr., Foundation, 1950, pp. 112-134. 
Walter, W. Grey. ‘‘The Functions of Electrical 
Rhythms in the Brain.’’ Journal of Mental Science, 
XCVI, No. 402 (Jan. 1950). 

Walter, W. Grey. ‘‘A Machine That Learns.’’ Scien- 
tific American, 185, No. 2 (Aug. 1951), 60-63. 

Walter, W. Grey. ‘‘Possible Features of Brain Func- 
tion and Their Imitation.’’ Report of Proceedings, 
Symposium of Information Theory (held in London, 
England, September 1950). London: Ministry of Sup- 
ply, 1950. Mimeographed, pp. 134-137. 

Weinberg, M. ‘‘Mechanism in Neurosis.’’ American 
Scientist, 39 (Jan. 1951), 74-99. 

Werner, Heinz. ‘‘On the Development of Word Mean- 
ines’’ in Cybernetics—Circular Causal and Feedback 
Mechanisms in Biological and Social Systems. Trans- 
actions of the Seventh Conference on Cybernetics, 








VI. 


A BIBLIOGRAPHY OF CYBERNETICS 219 


Mareh 23-24, 1950, New York. Ed. by Heinz von 
Foerster. New York: Josiah Macy, Jr., Foundation, 
1951, pp. 187-204. 

Wiener, N. ‘‘Sensory Prothesises.’’ Conference on 
Cybernetics. (Transactions of the Sixth Conference, 
Mareh 24-25, 1949, New York.) New York: Josiah 
Macy, Jr., Foundation, 1950, pp. 203-208. 

Wiener, N. ‘‘Speech, Language, and Learning.’’ Jour- 
nal of the Acoustical Society of America, 22, No. 6 


(Nov. 1950), 696-697. 


? 


RELEVANT WORKS IN SOCIAL SCIENCE, BIOL- 


. 
~ 
. 


~] 


ee 


10. 


11. 


OGY, AND PHILOSOPHY 


Adolph, A., ed. Physiological Regulations. Laneaster : 
Cartell Press, 1943. 

Babbage, H. P. Babbage’s Calculating Engines. Lon- 
don: Spon. Ltd., 1889. 

Barnard, Chester I. Functions of the Executive. Cam- 
bridge: Harvard Un. Press, 1948. (See index for refer- 
ences to organization communications. ) 

Bartlett, M. S. ‘‘Probability in Logie, Mathematics 
and Science.’’ Dialectica, III (1949), 104-112. 
Bodmer, Frederick. The Loom of Language. Wondon: 
G. Allen and Unwin, Ltd., 1943. 

Cannon, W. The Wisdom of the Body. New York: W. 
W. Norton Co., 1925. 

Chapple, EK. D. ‘‘Measuring Human Relations: An In- 
troduction to the Study of the Interaction of Individu- 
als.’’ Genet. Psychol. Monogr., 22 (1940), 1-147. 
Churchman, C. W. and Ackoff, R. L. ‘‘An Experimen- 
tal Definition of Personalityv.’’ Philosophy of Science, 
14 (1947), 304-332. 

Coyle, Grace L. The Social Process in Organized 
Groups. New York: R. R. Smith, Inec., 1980. Espe- 
cially Chs. 4, 5, 6. 

Khot, T. D. ‘‘Reactions to Predictive Assumptions. ’’ 
American Sociological Review, 2 (1937), 508-517. 
Festinger, L. et al. Theory and Experiments in Social 
Communication. Research Center for Group Dynamics, 
Ann Arbor, Michigan. 

Gibson, J. J. The Perception of the Visual World. 
Boston: Houehton-Mifflin, 1950. 








19. 


20. 


29. 





BARRETT — SHEPARD 


Goldstein, K. Human Nature. Cambridge: Harvard 
Un. Press, 1940. Chs. IV and V. 

Hartree, D. R. Calculating Instruments and Machines. 
Urbana, I[ll.: Un. of Illinois Press, 1949. 

Hebb, D. C. The Organization of Behavior. New 
York: Wiley & Sons, 1949. 

Hertz, D. and Lesser, S. ‘‘People in Groups.’’ Scien- 
tific American, 184, No. 2 (Feb. 1951), 26-28. 
Householder, A. S. and Landahl, H. D. Mathematical 
Biophysics of the Central Nervous System. Blooming- 
ton, Ind.: Principia Press, 1945. 

Innis, H. A. ‘‘The Bias of Communieations.’’ Cana- 
dian Journal of Economic and Political Science, XV, 
No. 4 (Nov. 1949), 457-476. 

Korzybski, A. Science and Samty. 3rded. Laneaster, 
Pa.: Science Press, 1948. 

Langer, 8. K. Philosophy ina New Key. Cambridge: 
Harvard Un. Press, 1942. New York: Penguin Books, 
Ine., 1948. 

Liecklider, J.C. R. ‘‘A Duplex Theory of Pitch Percep- 
tion.’ Experientia, VII, No. 4 (1951), 128-134. 

Lotka, A. J. Elements of Physical Biology. Baltimore: 
Williams and Wilkins, 1925. 

Moore and Tumin. ‘‘Some Social Functions of Igno- 
rance.’’ American Sociological Review, 14, No. 6 (Dee. 
1949), 787-795. 

Morris, C. W. Signs, Language and Behavior. New 
York: Prentice-Hall, 1946. 

Newman, E. B. ‘*‘Computational Methods Useful in 
Analyzing Series of Binary Data.’’ The American 
Journal of Psychology, UXIV, No. 2 (April 1951), 
252-262. 

Newman, E. Bb. ‘‘The Pattern of Vowels and Con- 
sonants in Various Languages.’’ American Journal of 
Psychology, 64 (1951), 369-379. 

Ogden, C. K. and Richards, I. A. The Meaning of 
Meaning. New York: Harcourt Brace & Co. 

Pigors, P. Effective Communication in Industry. Na- 
tional Association of Manufacturers, Lt. Rush Toland 
Memorial Study, No. 1. 

Rapoport, A. Science and The Goals of Man. New 
York: Harper & Bros., 1950. 


] 














30. 


31. 


36. 


Of. 


40. 


4]. 


42. 


43. 


44. 


A BIBLIOGRAPHY OF CYBERNETICS 221 


Rashevsky, N. Mathematical Biophysics. Chicago: 
University of Chicago Press, 1948. 

Rashevsky, N. ‘‘Mathematical Biophysics of Abstrac- 
tion and Logical Thinking.’’ Bulletin of Mathematical 
Biophysics, 7, pp. 133-148. 

Rashevsky, N. ‘‘Some Remarks on the Boolean Algebra 
of Nervous Nets in Mathematical Biophysies.’’ Bulletin 
of Mathematical Biophysics, 7, 204-211. 

tashevsky, N. ‘‘The Neural Mechanism of Logical 
Thinking.’’ Bulletin of Mathematical Biophysics, 8, 
No. 1 (Mar. 1946), 29-40. 

Richardson, L. F. ‘‘Generalized Foreign Politics.’ 
British Journal of Psychology. Monograph Supplement 
XXIIT, 1939. 

Ruesch, J. and Bateson, G. ‘‘Strueture and Process in 
Social Relations.’’ Psychiatry, 12, No. 2 (May 1949), 
105-124. 

Samuelson, P. A. Foundations of Economic Analysis. 
Cambridge: Harvard Un. Press, 1947. Especially Part 
Il and Appendix B. 

Sapir, Edward. ‘‘Communication.’ 
the Social Sciences. 

Schneirla, T. D. ‘‘The Levels Concept in the Study 
of Social Organization in Animals.’’ Social Psychology 
at the Crossroads. Ed. by Rohrer and Sherif. New 
York: Harper & Bros., 83-120. 

Schneirla, T. D. and Piel, G. ‘‘The Army Ant.’’ Scien- 
tific American, 178, No. 6 (June 1948), 22-26. 
Schrodinger, E. What Is Life? New York: The Mac- 
millan Co., 1945. See especially Ch. 6. 

Simon, H. A. A Study of Decision-Making Processes 
in Administrative Organization. New York: Maemil- 
lan Co., 1947. Chs. 2, 3, 10, 11. 

Simon, H. A. Administrative Behavior. New York: 
The Maemillan Co., 1948. 

Simon, H. A., Smithburg, D. W., Thompson, V. A. 
Public Administration. New York: Alfred A. Knopf, 
1950. 

Slater, Eliot. ‘‘Statistics for the Chess Computer and 
the Factor of Mobility.’’ Report of Proceedings, Sympo- 
sium of Information Theory (held in London, England, 
September 1950). London: Ministry of Supply, 1950. 
Mimeographed, pp. 150-153. 


? 


? 


Encyclopedia of 








bo 


bo 


46. 


47. 


48. 


BARRETT — SHEPARD 


Tolman, E. C. Purposive Behavior in Animals and 
Men. Berkeley: Un. of California Press, 1932. 
Weaver, Warren. ‘‘Science and Complexity.’’ Ameri- 
can Scientist, 36, No. 4, 536-544. 

Whorf, B. L. Four Articles on Metalingustics. Re- 
printed from Technology Review and Language, Cul- 
ture, and Personality. Washington, D. C.: Foreign 
Service Institute, Dept. of State, 1950. 

Zipf, G. K. Human Behavior and the Principle of 
Least Effort. Cambridge: Addison Wesley, 1949. 


Acknowledgements 


The authors wish to acknowledge their indebtedness to a 
number of friends who have brought to their attention many 
of the items ineluded in this bibliography. Inclusions have 
been suggested by Professors K. W. Deutsch, R. L. Fano, 
and W. A. Rosenblith of M.I.T.; by Professor H. A. Simon 
of the Carnegie Institute of Technology; and by various 
members of a graduate seminar in social psychology given 


at M.I.T. 








SIGNIFICS 
ITS TENDENCY, METHODOLOGY, AND 


APPLICATIONS 

D. VUYSJE 
PAGE 
nS er ee ee ee ee ee 224 
ee no nes ee A KON Ree EE ER OS 228 
Te er re er ere ee 235 
Ce | ee ee ck pe daw ees eee wes 251 
 Beeeeereees Ermwebomet cw... 5. ccc ccc wececeen. 254 
es ae she Pa aaed bs de ES 261 
ER or oo ca yk aa ae ee ee 263 

Preface 


This monograph aims to give a survey of the development 
of signifie studies during these last thirty-five years and to 
show the place the signific movement occupies among move- 
ments having similar tendencies, like Logical Empiricism, Opera- 
tionism, Pragmatism and Semantics. 

To Professor Philipp Frank, who has been an active member 
of the International Society for Significs for some years, I owe 
the suggestion to write a monograph in which the signifie prin- 
ciples should be described and which should stress the similarity 
and the difference between significs and other theories of signs. 
[ had the good fortune to discuss with him personally some of 
the fundamental problems occurring in this treatise, and to 
him go my warm thanks for his encouragement and help. 

It may be obvious that the conceptions gathered in a mono- 
oeraph of this kind represent a selection of the contributions 
of many writers and that, also with a view to its conciseness, 
it is not possible to trace individual discoveries back to their 
authors. Moreover, in many eases it is extremely difficult to 
trace the personal influences which have given rise to certain 
views. Considering this, I have followed the procedure to add 
the names of the writers only to those statements which, accord- 
ing to my subjective judgment, are characteristic of the per- 
sonal conceptions of the authors and have fruitfully influenced 
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research in a signific direction. I may be excused if I do not 
name the many other scientists who have given valuable con- 
tributions to signific investigations. 

One exception should be made in this respect with regard to 
my old friend Professor G. Mannoury. The discussions on 
signifies I have had with him regularly for nearly twenty years, 
on problems referring to the relation between linguistic phe- 
nomena and human behavior, have more than anything else 
influenced my conceptions, which have partly found expres- 
sion in this monograph, in which I have tried to shape significs 
in its essential lines. I am particularly indebted to him for his 
fine and stimulating spirit of cooperation which I have had 
the privilege of enjoying during these years and, in this special 
ease, [ am much obliged to him for the suggestions he made 
after reading the manuscript. 

My thanks also go to my friend Dr. H. J. Groenewold, who 
has also been willing to read the manuscript and whose critical 
remarks have been of great advantage to me. 

And, finally, I wish to express my deep gratitude to my 
friends and co-members of the International Society for Sig- 
nifics; without my personal participation in the activities of 
this circle I would not have been able to write this monograph, 
which, I hope, may be a modest contribution to the theory of 
signs and its applications. 

D. VUYSJE 
Amsterdam, June 1952 


I. Tendency 


One could say that from the outset signific studies have had 
a threefold aspect: a linguistic one, a psychological one and 
an epistemological one. On the one hand, the construction of 
efficient terminologies has been up to the present time one of 
the items of signific programs; on the other hand, the signific 
approach has implied a psychological investigation of the exist- 
ing means of understanding, a psychological analysis of the 
linguistic behavior of individuals and groups. And more often 
than not this signifiec activity has been associated with an in- 
quiry into the foundations of epistemological problems. 

The program drawn up in 1919 by the International Institute 
for Philosophy at Amsterdam — one of the precursors of the 
International Society for Significs — already gave expression 
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to this triple aspect and, although it was not carried out at 
that time, it nevertheless contained valuable directives for later 
signifie groups. Taking as a starting-point the almost uni- 
versally admitted opinion that language is not able to repre- 
sent or to render any part of ‘‘reality’’ adequately, but that 
the ‘‘meaning’’ of words is merely dependent on the effect 
the speaker aims at or the hearer undergoes, the authors wished 
to point out that this changeability and relativity of significance, 
inherent in language, can reveal themselves in a different degree 
and in different forms. In general, it may be said that, aeccord- 
ing as the needs of man require more differentiated actions, 
language, too, should be more differentiated and more stabil- 
ized to that purpose. This stability was furthered externally 
by writing and printing, internally by what might be ealled 
the organization of language, i.e., by establishing the connec- 
tion of the significance of a word with that of other words. 
This becomes evident in definitions, such as oceur in the most 
exact form in mathematics and juridical science, but which 
are present in any discipline. To these phenomena of organiza- 
tion also belong all connections of words, such as have been 
passed on by custom and usage, without being fixed explicitly 
by the authority of government and science. These connec- 
tions of words already play an important part in the early 
linguistic behavior of the child, and to them we may attribute 
the slight occurrence of ‘‘basie words’’ in children’s talk, 1.e., 
of words the child is not acquainted with by means of other 
words, but only by indication and imitation. Soon, the syn- 
tactic connections used by the adults (causal, oppositional, 
temporal, and others) largely influence the word-images of 
the child, and this influence tends to increase the stability of 
its small stock of words. After a few years a conversational 
language of a seemingly stable form has developed to such 
an extent that the phenomena which have been described as 
‘‘echangeability’’ and ‘‘relativity’’ of significance, so to say, 
may be rediscovered by reflection and observation of language. 
In the history of language (in the field of linguisties, too, 
phylogenesis and ontogenesis go hand in hand) a constant, 
but not regular, increase of the stability of words ean be ob- 
served: a development from the poetical languages of the 
remote ages to the more positive mode of expression of the 
Greeks and Romans, the artful copiousness of the mediaeval 
philosophers, and, finally, the complex systems of language of 
modern natural and juridical science. 
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A new vocabulary was devised, based on a distinction be- 
tween different levels of language, on the understanding that, 
with the exception of the words occurring in the explanatory 
and describing text, the words of each level imply only acquaint- 
ance with those of the preceding levels. The consideration un- 
derlying this division was that either the syntactic connections 
on some levels are not or are hardly discernible (primitive 
language and children’s talk), or that they are easily discern- 
ible (expressive language), or that they have become the essen- 
tial element of communication (colloquial language), and that 
on other, ‘‘higher’’ levels, especially the scientific and the sym- 
bolie ones, these connections are founded, at least for the greater 
part, on conventions or on postulated formulas regarding the 
symbols used. 

It was expected that by this procedure the relativity of the 
significance of words would make itself apparent, and that 
those ‘Shuman needs’’ of which the wording till then had been 
excluded from the scope of the prevailing word connections 
would come to be earefully considered; furthermore, that the 
discrimination between the emotive and the indicative value 
of words would prove to be a great help for unravelling inveter- 
ate misunderstandings existing in almost every domain of hu- 
man mental activity. 

These tendencies revealed themselves also in the ‘‘ declaration 
of principles’’ of the Signific Cirele (1922-1924)! which, be- 
sides, emphasized the empirical aspect of the signifie approach. 

‘‘The significance of an act of communication for speaker 
and hearer cannot but partly be judged from the words and 
symbols used and can only approximately be expressed in other 
words. However, there is a great difference in the measure in 
which this analysis of words and this approximation are 
possible. In the language of science (especially in mathemat- 
ical language) and, in a small measure, in that of technology, 
a rather great stability in the signification of words and lin- 
guistie acts can be attained by indication and gradual defining, 
while primitive, passionate and poetical language, and even 
eolloquial language, is not appropriate to the introduction of 
definitions (in the proper sense of the word). On passionate 
and poetical levels of language there are very complicated 
complexes of conscious and half-conscious elements of thought 
and feeling, inherent in the word-images, although — it goes 
without saying — neither the intellectual aspects nor the emo- 
tive and volitive ones are entirely absent in any linguistic act. 


¢é 
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‘‘From this distinction result various shades of linguistic 
trends, of which the logico-formalistic and the immediate-in- 
tuitive ones may be considered as extreme forms and which 
eonstitute, together and in mutual connection, the contents of 
a signific linguistic investigation. 

‘‘TMhis investigation should be carried on more systematically 
than before and include, besides an introspective investigation 
into the subconscious elements, the application of experimental 
and statistic methods.’’ 

A eireular published in 1923 by the same circle and request- 
ing cooperation for a revision of the nomenclature, especially 
in the peripheral domains, of the following branches of science: 
Linguistics, psychology, theology, logic, sociology, jurisprudence, 
ethnology, mathematics, physics, chemistry and biology, proved 
to be attractive to a number of scientists in the Netherlands 
and in other countries who were dissatisfied with the use of 
slogans and non-analyzed terms even in the field of the ‘‘exact 
sciences. ’’ 

The fundamental principles outlined above also found ex- 
pression in the program of the group of scientists who united 
round the journal Synthése in 19387 and who laid the founda- 
tions for the activities of the International Society for Significs, 
whose main objective has been described as: ‘‘The practising, 
on an international scale, of analytic and synthetic significs in 
general, and its application to the theories of the foundations 
of the sociological, cultural, political and exact sciences in 
particular.’’ 

The distinction referred to in this item provides for research 
from an analytic and a synthetie point of view. The analytie 
approach deals with a signifie investigation of a given language, 
and more particularly with an inquiry into the psychological 
background of the existing means of understanding. The oceur- 
renee, on the one hand, of words which are not at all associated 
with other words (‘‘basic words’’, e.g., exclamations) and, on 
the other hand, of words which take their content from a 
description by means of other words (symbolic language) may 
be an indication for tracing out the extreme levels of an analytie 
eradation. The synthetic construction has as its starting-point 
simple elements belonging to a higher level of the analytic 
eradation, but which, from a synthetic point of view, are looked 





1For chronological particulars see also Chapter V of the present 
monograph. 
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upon as basic words, the original description of which is left 
out of consideration. The synthetic gradation is therefore arti- 
ficially formed with a special aim and by utilizing special 
(physical, psychological, biological or other) material.’ 

The present program of the International Society for Significs 
pursues theoretical as well as more practical aims; it continues 
the research into the theories of the foundations of science and 
aims at the construction of an efficient scientific terminology ; 
furthermore it promotes the empirical study of group languages 
(content analysis, slogan analysis, bias analysis, ete.). 

Just as Logical Empiricism, Significs forms part of a more 
general critical tendeney which during the last fifty vears has 
revealed itself in nearly every domain of culture and of science, 
and which may be regarded as a reaction against the over- 
estimation of emotional arguments, slogans and metaphors at 
the expense of critical analysis and observation. The creation 
of a non-emotional, formalistic terminology with the purpose 
of facilitating the reproduction of the results of observation, 
may be seen as one of the means to realize these aims. 

However, one should not forget that this remedy does not 
prove to be useful with regard to the results of observation 
of social volitional processes which require an analysis of the 
human means of understanding, taking into account not only 
the indicative, but also the emotive and volitive elements of 
the processes In question. 


II. Methodology 


Significs aims at an investigation of the acts of communi- 
eation, i1.e., of acts by which living beings try to influence the 
behavior and the activities of other living beings. In a some- 
what narrower acceptation it may be described as the scien- 
tific study of the mental associations underlying the human 
acts of communication, excluding the more specific depart- 
ments of the science of language in the proper sense, like 
philology, etymology, semantics. For, viewed from a signific 
angle, the lexical word is not an act of communication, but the 
outward form common to several of these acts. And where 
semantics does not leave out the associations of the words with 
the representations, emotions and impulsions of the ‘‘speaker’’ 
and the ‘‘hearer’’ (1.e., the individual or group performing the 





2See also Chapter IT. 








SIGNIFICS 999 


act of communication or influenced by it), it considers them 
from a general point of view and neglects the individual eir- 
eumstanees. Therefore, the psychological analysis of the lie 
belongs to the domain of signifies, and not to that of semantics. 
And even though we might argue that every act of communica- 
tion is intrinsically purely subjective, since it is meant to in- 
fluence other living beings, yet there is a great difference in 
the amount of satisfaction the acts of communication provoke 
in the speaker, a phenomenon which may give rise to a two- 
fold distinction of the acts of communication. On the one 
hand, there is a category, that of the volitive expressions proper, 
in which this satisfaction is dependent on the choice of the 
hearer, whereas the other category, that of the descriptive or 
indieative acts of communication, brings about satisfaction 
mostly independent of the choice of the hearer. In the latter 
ease, the satisfaction is connected with the degree of perfection 
of the act of communication itself; the volitive element is 
strongly repressed and the act is almost exclusively associated 
with our representations (e.g., the bald description of an object 
or an event). In this sense, the indicative value of an act of 
communication ean be defined as the associations (in the mind 
of the speaker and the hearer) of recollections resulting from 
the observation of objects or events of the physical world — 
which may be reduced to the perception of resemblance and 
difference — whereas the emotive value has relation to the 
other associations, particularly to those referring to emotions 
and impulsions. 

From these conceptions results a quite particular acceptance 
of ‘‘signification’’. In a wider sense, the (signific) meaning 
(signification) of an act of communication ean be described as 
the influence the speaker aims at exercising or the hearer under- 
voes (active and passive signification), and also the influences 
which have given rise to the performing of the act of com- 
munication (symptomatic signification). In a narrower sense 
(signification of a word), it bears on the part a certain word 
or expression takes in the signification of the aets of communica- 
tion in which the word or the expression has been used. 

This definition clearly demonstrates the difference between 
the empiric method applied in signifies and the introspective 
one used in traditional philosophic literature. A number of 
philosophie books are devoted to the study of the ‘‘meaning’”’ 
of terms like ‘‘causality,’’ ‘‘existence,’’ ‘‘truth,’’ ‘‘life,’’ ete.; 
however, most of these books contain nothing else but com- 
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munications about the verbal associations provoked by these 
terms in the mind of the authors. 

The signification of a word is never fully understood, not 
simply because it is nothing but the influence expected by the 
speaker with regard to the actions of the hearer, but also be- 
eause every individual belongs to different groups and every 
eroup has its own ‘‘parallelism of will,’’ which is kept up 
by a more or less specific language (idiom). Instead of attach- 
ing a fixed signification to a word, the significist pays more 
attention to the associations which are roused by the perform- 
ance of an act of communication. By his analytic approach he 
tries to find out the mental associations connected to a word- 
image or a group of word-images (the ‘‘psychic correlate’’), 
i1.e., the representations or the recollections originating from 
the hearing, the reading, the pronouncing or the writing of a 
word (auditive, visual and motorial word-image). 

For the main task of analytic signifies may be described 
as the psychological investigation of the existing means of un- 
derstanding. On this level of research the significist does not 
aim at formulating definitions the contents of which are de- 
tached from ordinary usage. On the contrary, at this stage 
he applies himself to examining and registering the verbal be- 
havior of individuals and groups, considering its regularities 
and peculiarities, and aims at constructing a gradation founded 
either on a differentiation of the word-associations he observes, 
or on the nature and the number of indicative elements of 
the acts of communication performed by his ‘‘subjects,’’ or on 
some other (e.g., logical) criterion. For the investigator him- 
self such a gradation, whose successive levels may show a 
oradual increase of the indicative value of the terms intro- 
duced, may be a helpful means to get insight into the structure 
of pseudo-problems and pseudo-judgments (i.e., formulations 
which have the appearance but not the contents of indicative 
problems of choice or judgments of choice) and to recognize and 
to avoid cireular reasonings if he wants to build up a scientific 
terminology suiting the aims he pursues. 

The synthetic approach, however, confronts the significist 
with other problems. It aims, not at investigating, but at im- 
proving and extending the means of understanding in use. 
Although the synthetic gradation may be built on the analytic 
one, on the understanding that the terms of the ‘‘higher’’ 
analytic levels become basic terms of one or more of the ‘‘lower’’ 
synthetic levels, the synthetic definitions include new linguistic 
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means and as such have an artificial character. This may be 
illustrated by the following example. 

In conversational language the word ‘‘instinet’’ often refers 
to a distinction between the actions of animals and men. No 
doubt this word is known to the readers of the present mono- 
eraph, but it did not occur in the vocabulary they availed 
themselves of in their early youth. They have been acquainted 
with it by means of other words which they knew already at 
the time when they became aware of the term, and that not 
because they have learned a definition of the word, but inas- 
much as they have heard it used in connection with the behavior 
of animals and men. However, the statement ‘‘animals are 
prompted by instinct, man is guided by his intellect’’ is not 
an empiric statement about animals and men, but a statement 
about the wsage about animals and men, and in this form may 
vive rise to all kinds of ‘‘terminological’’ questions and prob- 
lems. The occurrence of indications or operations in the use 
of the word would place the term on another level of the 
analytic gradation. 

The synthetic approach could start from the observation that 
some of the forms of behavior of animals and men, however 
complicated they may be, are characterized by a ‘‘typical’’ in- 
eipient and final stage (e.g., sneezing), whereas other forms 
show this typical character only in the incipient stage, but 
differentiate more and more in their final stage (e.g., flying), 
or conversely show a typical final stage (e.g., clutching at a 
prey). Viewed from a synthetic angle, the former group of 
phenomena might be called instinctive actions if they are 
brought about without the agent of observable stimuli, and 
reflex actions if such stimuli are present. The second group 
of actions (those with a typical incipient stage) might be named 
actions of defence, and the third category (those with a typical 
final stage) purposive actions. 

Whether these terms correspond with those of the living 
language is an irrelevant question here. The main object of 
the gradation is that circular reasonings cannot creep into the 
descriptions and that questions referring to ‘‘instinctive actions’’ 
or ‘‘purposive actions’’ occurring with animals and men are 
made amenable to an experimental response. 

In distinetion to the analytic gradation, which is rooted in 
extrospective observation of language (the verbal reactions of 
others), the synthetic gradation, being an artificial construc- 
tion, is anchored in the speaker’s own language-sense, in his 
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own ‘‘nets of associations.’’ To synthetic definitions criteria 
belonging to the word-family ‘‘efficient-non-efficient’’ may be 
applied, but not those belonging to the word-family ‘‘true- 
false.’’ 

Two other procedures have found acceptance in signifie circles, 
procedures tending to recognize the ‘‘dispersion,’’ i.e., the vari- 
ability of the signification of words and word-complexes with 
regard to different individuals (interindividual dispersion) 
or to one and the same individual (7ntraindividual dispersion) : 
the method of exhaustion and the method of transformation. 
The former enables a signifie investigation by comparing differ- 
ent situations which may give rise to the ‘‘same’’ verbal re- 
actions, the latter by comparing different expressions aiming 
at rendering the ‘‘same’’ situation. 

The acts of communication can be distinguished in those 
having a more or less personal and those having a more or less 
impersonal character. Impersonal acts of communication, hav- 
ing an indicative or physical value, are conveyable to a wider 
circle of hearers than emotive and volitive expressions and 
therefore can be investigated in a more formal way than the 
latter. The mathematical-logical or syntactic-axiomatic method 
lends itself best to studying the most impersonal or ‘‘objective’’ 
aets of communication, but is not qualified for an investigation 
into ‘‘subjective,’’ emotive expressions. Between the ‘‘axio- 
matic’’ and the ‘‘introspective’’ level there is a variety of acts 
of communications which may be characterized by an increase 
of the personal element and to which a psychological method, 
like the signifie one, can be usefully applied. In this connec- 
tion it may be stressed that these distinctions, like any distine- 
tion of this kind, are artificial, and that the line between objec- 
tive and non-objective acts of communication is often too sharply 
drawn: even in the ‘‘most objective’’ act of communication 
the volitive and emotive elements are not entirely lacking. 
Signifie investigations show that there are impersonal, objec- 
tive, ‘‘ physical’’ acts of communication that have a much greater 
dispersion than one usually expects. It will be obvious that, 
generally speaking, a rather small dispersion has to be attributed 
to proper names and technical terms and that the use of value 
judgments is attended with a great dispersion of the terms in- 
volved, but it may be less obvious why the numerals ‘‘zero’’ 
and ‘‘one’’, in distinction to ‘‘two’’ and higher, differ in this 
respect, and why words like ‘‘ perfect’’, ‘‘nothmg’’ and ‘‘mathe- 
matics’’ belong to those having a great dispersion. 
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Confronting subjects with a number of visual situations (e.¢.. 
a photographie or kinematographie exposure) and asking them 
to interpret the latter, one can observe that it is rather diffi- 
eult to choose pictures to which the subjects respond by the 
numeral ‘‘one.’’ ‘*A house,’’ ‘‘a dog,’’ ‘‘a horse,’’ may be the 
interpretation of three pictures which we pick out to that pur- 
pose, and only by showing a series of pictures (by which the 
eounting is suggested) will one get the desired response: ‘‘one 
house,’’ ‘‘one dog,’’ ‘‘one horse.’’ It will prove to be much 
easier to call forth the numeral ‘‘two’’ by the representation of 
an isolated situation; to this end it will be sufficient to show 
elearly any similarity, and a picture of ‘‘two houses,’’ ‘‘two 
dogs’’ or ‘‘two horses’’ will probably lead to the desired result. 

It is still more difficult to confront subjects with situations 
(or elasses of situations) to which they respond by means of 
words like ‘‘zero’’ and ‘‘nothing.’’ These words prove to be 
used to indicate a certain difference with regard to other situa- 
tions, but have in themselves no indicative elements. The same 
ean be said with respect to the so-called ‘* Allaussagen,’’ i.e., 
statements tending to denote the most general coneepts. Apart 
from their sometimes mainly emotive functional elements, they, 
too, have no indicative signification and are almost exclusively 
used in a comparative way. 

The method of transformation will often be useful to the 
investigation of the dispersion of the function of a word or of 
a group of synonymous words (word-family), especially where 
the dispersion has remained unobserved. This method particu- 
larly lends itself to revealing volitive and formal elements of 
acts of communication; the latter refer to elements bearing on 
word-associations only. One of the most simple transformations 
which ean easily be applied to acts of communication of daily 
and public life is that from the approving into the disapprov- 
ing terminology. It will be evident that words like ‘‘heroie’’ 
or ‘‘reekless,’’ ‘‘laudable’’ or ‘‘blameable’’ do not refer to a 
elearly defined situation but vary according to the approbation 
or the disapprobation of the speaker. It is not difficult to see 
either that questions referring to ‘‘justice’’ or ‘‘injustice,’’ 
‘‘freedom’’ or ‘‘ecoercion’’ can be reduced to the ‘‘positive or 
negative charge’’ of the ‘‘same’’ representations of different 
persons, but it may be less easy to understand that this per- 
sonal element sometimes plays an important part in all kinds of 
divergences of opinion of a more scientific nature. Neither 
speaker nor hearer always recognizes the volitive element un- 
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derlying many social, political and economical problems, even 
though the latter refer to situations in which they are involved. 
Moreover, we all have a tendency to give our valuative, sub- 
jective judgments the appearance of distinctive, objective judg- 
ments, the latter being more conveyable than the former (‘‘it 
is...’ instead of ‘‘I think it is...’’). 

From the above explanations it follows that statements which 
do not contain experimental, verifiable observations are not 
at all immaterial in the eyes of the significist. On the con- 
trary, he regards volition and emotion as the fundamental ele- 
ments of every act of communication, although he does not 
disregard the important part the indicative element (the only 
one which ean be related to the concepts of ‘‘experiment’’ and 
‘‘verification’’ in a physical sense) plays in more or less im- 
personal communication. 

From a ‘‘macroseopic’’ point of view, both personal and 
impersonal acts of communication greatly differ in their voli- 
tive value. From the beginning, significs has accentuated this 
aspect of the ‘‘problem of the pseudo-problems.’’ For this 
kind of ‘‘pseudo-problems’’ (Mannoury has ealled them wn- 
real pseudo-problems), although they may often have the 
appearance of indicative, distinctive problems, should be sharply 
distinguished from those statements which, after being sub- 
jected to a terminological transformation, prove to be ‘‘lacking 
any sense’’. On the other hand, there are problems of a purely 
terminological nature whose statements can be reduced to formal 
elements only; to them belong the problems of formalistic 
mathematics, but they will not give rise to misconceptions, 
unless their formal character has remained concealed; in other 
words, unless they are ‘‘real pseudo-problems.”’’ 

In general, real pseudo-problems are not easy to investigate 
and often require an exact analytic study of the dualistic char- 
acter of colloquial language (‘‘I-it-transformation’’) and of 
the subtle structure of mental processes, the description of 
which eannot dispense with new linguistic means (‘‘micro- 
psychological’’ terminology). 

In some cases it may be useful to introduce a micro-psycho- 
logical, a micro-logical or another micro-terminology — unified 
and formalized terminologies — as the starting-point for further 
formalization; in this way endeavors have been made by sig- 
nificists to anchor fundamental mathematical concepts in a 
micro-psy¢ehological terminology. 

Especially in tracing the indicative elements of emotive and 
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volitive acts of communication, the operational method, requir- 
ing descriptions which take their contents from the concrete 
operations that enter into the definitions of the concepts em- 
ployed, has also proved to be very helpful. By giving an ‘‘opera- 
tional meaning’’ to terms like ‘‘freedom,’’ ‘‘determinism,’’ 
‘*justice,’’ ‘‘state,’’ ete., these terms get a more or less indica- 
tive sense. 

The analytic signific approach may be best effected in an ex- 
perimental way and with the aid of many subjects and many 
observers. To results which are obtained introspectively only 
a minimum value may be attributed. It goes without saying 
that the methods described in this chapter should be applied 
without preconceived opinions. The establishment of the relia- 
bility of a ‘‘signific test’’ does not differ essentially from the 
establishment of the reliability of a psychological test or ‘‘type 
of observation’’ in general, although signific investigations in 
their statistical approach, especially in the domain of values, 
meet with particular difficulties (see also Chapter IIT). 


III. Applications 

The methods and principles set forth in the preceding chapter 
have found application in various fields of science: in mathe- 
matics, in logic, in physics, in linguistics, in psychology, in 
biology, and in the social sciences. Not only some of the funda- 
mental concepts of these sciences have been subjected to a sig- 
nifice analysis and the usage in different scientific circles has 
been studied, but also new terminologies more useful than the 
existing ones from a signific point of view have been constructed. 
The first part of a signifie grammar for the use of college pupils 
has been recently written. 

The application of signifies in the field of mathematics is 
founded on the distinction between mathematics in a@ more 
limited sense, referring to the verbal expression of the mathe- 
matical science, and mathematics in a wider sense, bearing on 
the system of mental associations underlying the outward sym- 
bolic appearance (formalistic and intuitiomstic mathematics). 
The formalistie expression of the ‘‘law of constancy’’ (Man- 
noury), being the foundation of mathematics in a more limited 
sense, is the principle of identity (aa). The signific approach 
aims at finding out the kernel of the complexes of mental re- 
actions that give rise to those acts of communication which 
are known as mathematical. This relativistic point of view differs 
in many respects from the traditional one. 








236 VUYSJE 


In colloquial language the signification of a term like ‘‘in- 
finite’’ is of an emotive character; in formalized mathematics 
it is purely formal. On this consideration is based the concep- 
tion that in the theory of sets those statements referring to 
infinite sets on the one hand and empty sets on the other, in 
other words, the statements which in defining these sets require 
the negation of exclusion, exclude a physical correlate. For 
terms like ‘‘infinite,’’ ‘‘general,’’ ‘‘empty,’’ ‘‘real,’’ ‘‘eternal,’’ 
‘‘material,’’ ‘‘I,’’ belong to a group of linguistic forms, which 
may be ealled the linguistic form of generality, and which 
are connected to the negation of exclusion by the formula ‘‘a 
or non = a = everything’’ (principium tertii exclusi) and ‘‘a 
and non == a = nothing’’ (principium contradictionis). In dis- 
tinction to the negation of choice, bearing upon statements with 
a mainly indicative signification (distinctive propositions), the 
negation of exclusion refers to statements of a mainly emotive, 
in particular, declinatory character. 

Every linguistic level may be called formal as far as it gives 
expression to the speaker’s associations with other verbal associa- 
tions. And every linguistic level may be called spontaneous, 
meaning that the particular form of every act of communica- 
tion is determined by the state of mind of the speaker at the 
time when the act is performed. Considering this, one could 
say that there is not an essential but only a gradual difference 
between mathematical and non-mathematieal language. 

‘‘Demonstrating,’’ ‘‘refuting,’’ ‘‘deducing,’’ and the like 
are terms which formalistic mathematies has taken from con- 
versational language, without parting them entirely from the 
emotive and volitive elements characteristic of these terms in 
colloquial language. Such a mixed language occurs where a 
branch of science does not rest upon a far-advaneced formaliza- 
tion of language and where the signifie foundation did not 
precede the axiomatic one. 

Two ways may be followed to define the concept of mathe- 
matics. The analytic definition could be derived from the usage 
of the ordinary mathematical terminology. But this termi- 
nology varies greatly, not only from individual to individual 
— the controversy between intuitionists and formalists is to 
a large extent attributable to these variations — but also with 
regard to one and the same mathematician. Therefore, let us 
try to define this field of science in a synthetic way. Leaning 
on our own verbal associations, we can map out the domain of 
mathematics and compare it with the corresponding empirical 
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eontents. In this sense thus, according to our subjective lan- 
guage-sense, we can establish that one speaks of formalized 
mathematical language when the hearer’s linguistic reaction 
to the speaker’s act of communication is as independent as 
possible of the persons involved and of the circumstances under 
which the act is performed. It is obvious that this synthetic 
formulation is characteristic of the usage of certain groups of 
persons and that even in this limitation it contains many more 
elements than what is usually called mathematics. Many people 
will reply in a similar way to the question: ‘‘What is the first 
letter of the alphabet?’’ or to the question: ‘‘What is the 
sum of three and five?’’, although few people will say that the 
former question belongs to the field of mathematics. In eliminat- 
ing the ‘‘cireumstances,’’ we have excluded the physical lan- 
vuage from the domain of mathematics. 

The more the signific procedure develops in a synthetic direc- 
tion and the new linguistic forms get a formalistic character, 
the more it approaches the axiomatic method. However, from 
a signific point of view, the deeper significance of mathematics 
lies in the progress of the analysis to which human language 
and human thought are subjected. And from this analysis, too, 
it takes its (relativistic) ‘‘general validity.’’ 

In this connection some consideration may be devoted to 
the theory of probabilities. From a signifie angle, a distinction 
should be made between the mathematical and the applied 
theory of probabilities. The former can be entirely formalized 
and axiomatized and, consequently, does not have other signifie 
foundations but the mathematical formalism in general. As 
to the application of the theory of probabilities, however, one 
should distinguish between the finitistic and the infinitistic 
theory of probabilities, the former being applied to the con- 
cept of ‘‘probability,’’ which in most cases refers to expecta- 
tions concerning future events, the latter differing from the 
finitistic one, inasmuch as it applies the negation of exclusion 
in defining the chance-number 0 as a result of limit-transition. 
The difference between the notions of the finite and the in- 
finite is of a purely emotive character and cannot be defined 
in terms of (real or hypothetical) experiments. The endlessly 


E 
discussed question whether P= — tends to a limit with N in- 


ereasing ad infinitum or not arises from the mixing up of 
those two elements in the meaning of the word. 
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The mathematical form of thought in a more limited sense 
distinguishes itself from other forms of thought by a formalistic 
feature and a more explicit gradation of the significations in- 
troduced and by the isolated character of the ‘‘net of associa- 
tions’’ which is characteristic of this mode of expression. All 
formal-mathematical systems underlie the (mostly implicit) 
assumption that from the beginning all uncertainty and all 
indefiniteness are left out of consideration. The weak point of 
the ‘‘proverbial’’ form ‘‘two times two is four’’ lies in the 
untenableness of the arithmetical rule to which it can be re- 
duced: ‘‘1 — 1,’’ a sequence of ‘‘words,’’ the psychic correlate 
of which cannot be designated with ‘‘mathematical certainty.’” 

Although the formal syllogism can be said to belong exclu- 
sively to scientific usage, yet this form of reasoning is not alien 
to common parlance. In the latter case we have to do with a 
transfer from a more general expectation to a particular per- 
ception (‘‘all negroes are unreliable,’’ ‘‘this man is a negro,’’ 
‘‘consequently, this man is unreliable’’). But also the reverse 
phenomenon occurs: the extension of a particular emotion to 
a more general one (major: ‘‘This man is unreliable,’’ minor: 
‘‘this man is a negro,’’ conclusion: ‘‘all negroes are unre- 
liable’’). Expressing ourselves in a signific terminology, we 
ean describe these processes of deduction and induction as 
mental phenomena of pulsation aiming at translating emotive 


’ A striking similarity of views we find in the writings of P. W. Bridgman 
and in those of Arthur F. Bentley. ‘‘We have come to expect by now that 
when we push our analysis far enough we can uneover imprecision and 
uncertainty. This is also the case with the human enterprise of logic. 
Consider a simple syllogism in the conventional form ‘If all a is b and if 
all b is ¢, then all a is ec.’ In this syllogism the same symbol, ‘a’ for example, 
occurs twice. Now ‘a’ stands for something the fact that the symbol 
occurs twice implies that it makes sense to speak of the referent of ‘a’ 
remaining the ‘same’ during the progress of our discourse. What does it 
mean to say that the referent remains the ‘same’ during the discourse, 
and how shall we check on any tentative referent to insure that it really 
has remained the same? ‘Sameness’ is by implication a word of absolute 
precision, and we know that we never experience such. It must be that 
many ordinary referents have the property of ‘sameness’ to a sufficient de- 
gree to justify their use in a syllogism. But what is the criterion that 
they possess it to a ‘sufficient’ degree except the criterion that the syllogism 
gives the correct result when we assume it? I think there is no other 
answer and that the syllogism always conceals a certain degree of circu- 
larity’’. (P. W. Bridgman, ‘‘Some Philosophical Aspects of Science,’’ 
paper to be published in Synthése.) 
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and imdicative experiences and recollections into expectations 
of a@ more narrow or a more wide bearing (the ‘‘process of re- 
crouping,’’ Mannoury). 

It is true that the development of the symbolic and pasi- 
geraphie method has enabled us to bring essential parts of 
classic and more modern systems into a deductive form, but 
this does not imply that for the significist the fundamental 
difficulties resulting from the formalizing of ‘‘living language’”’ 
are now solved. He has observed the phenomenon that the 
‘‘higher’’ logical linguistic levels lose their suggestive power, 
i.e., their usefulness with regard to the conveying of mental 
contents, according as they increase in regularity. From what 
has been said it results that the main signifie problems lie here 
in the zone of the transition from conversational language to 
formalized language, and vice versa (the ‘‘switching in’’ and 
the ‘‘switching off’’ of a formalistic system). Questions like 
‘‘How far is it possible to express mathematical thinking by 
means of pasigraphic systems?’’ and ‘‘ Which are the founda- 
tions of such a symbolization of mathematical thinking? ’’, which 
have been raised in signific cireles, confront the significist not 
only with problems of observation of language, but also with 
those of experimental psychology. 

It may be said that Brouwer’s mathematics, by analyzing and 
limiting the validity of the principium tertii exclusi, has made 
mathematics applicable to ‘‘spheres of life’’ which have been 
unaecessible to classic logic and that this mathematical intui- 
tionism, even in its formalized expression, is much more elose 
to living language than the logistic system of Peano-Russell. 

In the domain of physics signific studies so far have mainly 
coneentrated on the analysis of some fundamental concepts, 
such as ‘‘time,’’ ‘‘space,’’ ‘‘motion,’’ and on problems of a 
more epistemological nature: ‘‘causality,’’ ‘‘continuity,’’ and 
the like. From a signifie viewpoint, the notions of causality 
and physical law are nothing but the general and particular 
expressions of the regularities representing in most eases the 
associations recollection of expectations — observation (em- 
pirical contents or indicative signification of the physical laws), 
and, on the other hand, the corresponding regularities of the 
associations recollection of observations — expectation (emo- 
tive and volitive signification of the physical laws). An objec- 
tive content, in the strict sense of the word, i.e., a content in- 
dependent of man, could not be attributed to physical laws, 
inasmuch as they are in the last resort psychological laws; they 
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exercise a great influence on human life also because their 
knowledge facilitates the transition from ‘‘end to means’’ 
(Brouwer ). 

The problem of causality refers to the question as to the 
psyehie correlate of the family of words to which terms like 
‘‘eause’’ and ‘‘effect’’ belong, and a signific investigation into 
these terms shows that they do not contain a more or less 
definite complex of representations or affections, but that they 
consist of what may be ealled a network of associations or 
correlations which find expression in conversational language 
by words like ‘‘in consequence of,’’ ‘‘by so doing,’’ ‘‘because,’’ 
etc. In the most striking cases the causal ‘‘ordinative’’ prin- 
eiple bears on associations between sequences of recollections 
and sequences of expectations of an indicative nature: I re- 
member having seen a certain sequence of phenomena and expect 
to observe the same sequence of phenomena in future. Wonder- 
ing what, from this point of view, is the signification of what 
one calls the general principle of causality or the general law 
of causality, we will reduce this principle to a twofold empirical 
rule, expressing on the one hand that my expectations (and, 
as far as I can see, also those of my fellow-men) usually more 
or less agree with a certain average of resemblant sequences 
of images of recollections, and, on the other hand, establish- 
ing that, as far as I remember, my experiences in the past were 
in agreement with what I had expected a moment ago (‘‘law 
of regrouping’’ and ‘‘law of prediction,’’ Mannoury). 

It is evident that this signifie interpretation differs greatly 
from the absolutistic conception speaking of an ‘‘unshakable’’ 
and ‘‘generally valid’’ regularity to which all phenomena in- 
exorably are submitted, and that the difference between the 
two conceptions can only be expressed in emotive terms. The 
question whether the above principle of causality has a general 
validity or not is regarded by the significist as a purely termi- 
nological question. 

It goes without saying that the concept of ‘‘matter,’’ of 
‘*lifeless substance,’’ as element of a conception of the world, 
has also been subjected to signific criticism. It has been re- 
placed by the representation of a sequence of phenomena or 
events which, from a human point of view, may be regarded as 
elementary, and attempts have been made to formulate a theory 
according to which spatial and temporal relations are made 
subservient to those between the events, the ‘‘flashes’’ (Van 
Dantzig). 


‘ 
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However, the influence of the American operationism has 
left its traces in signifie circles these last years, and some of 
the conceptions prevailing there can be rendered by the fol- 
lowing quotation taken from Philipp Frank’s Modern Science 
and its Philosophy (p. 295): ‘‘From a psychological viewpoint 
Einstein deseribes this way of producing theories by free imagi- 
nation in a letter to the French mathematician Hadamard. 
According to this new coneeption, it is true that physical theories 
are the product of free imagination, if we take the word 
‘‘free’’ with a grain of salt. But it must not be coneluded that 
these theories are products of metaphysics. For these theories 
are subjected to the operational or experimental criterion of 
meaning, though in a more indirect and complex way. The 
eriterion of truth remains ultimately with the checking by 
sense observations, as the older ‘positivists’ claimed. But we 
know now that this checking is a more complex process than it 
was believed by men like Comte and Mach to be.’’ 

Carnap has defined the ‘‘meaning’’ of a statement in science 
as the sum of all statements about similarity and diversity 
between sense impressions that can be derived logically from 
the statement in question. (The Logical Structure of the World.) 
‘‘Operational definitions’’ enable us to derive from the sym- 
bolic system observational facts that check with our actual 
observations; they are the descriptions of the operations by 
which abstract symbols (e.g., the space-time co-ordinates) are 
eonnected with observational phenomena. According to Bridg- 
man, a theory which does not contain the operational defini- 
tions of its abstract terms is ‘‘meaningless’’. Like the sig- 
nificists, Bridgman pays attention to the circumstances under 
which acts of communication are performed, and we may sav 
that his conceptions and views have been most favorably re- 
ceived in signifie groups as a means to avoid confusing dis- 
eussions about theory construction, also in the field under con- 
sideration. That the structural definitions are bound to logical 
and practical limitations, has been particularly stressed by Clay, 
who has pointed out that in the development of science there 
is not only a regression of the unstructural on micro-levels of 
observations, i.e., the possibility of giving structural definitions 
of micro-processes, but that there is also a regression, in the 
opposite direction, of the structural, i.e., of the possibility of 
deseribing a macro-complex as an element of a more complicated 
structure. 

In biology the object of significal investigations has been 
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from the beginning the critical study, both from a logical and 
from a psychological point of view, of the fundamental con- 
cepts of the various departments of this science. It was evident 
to the significists that many of these concepts, especially those 
occurring in speculative biology, urgently need such a study, 
as emotive and volitive elements are often abundantly repre- 
sented in the terminology of speculative biology. The recogni- 
tion of these elements is essential for a clear understanding 
of many problems in this field; their elimination, by an attempt 
to formalize the concepts used, was considered to be a useful 
means to avoid endless and fruitless controversies on pseudo- 
problems.* 

It may be stressed that the object of these activities is the 
study, not the fixation of biological concepts; their purpose is 
informative, not normative. Science is like a living and grow- 
ing organism; its conceptual apparatus is developing with its 
progress. A premature fixation of the meaning of concepts 
would inhibit this necessary development. Therefore, one has 
to restrict oneself to the attempt to determine and to formu- 
late as accurately as possible the meaning of a concept at the 
time being; to recognize its eventual irrational elements; and 
to eliminate these elements, as far as possible, by a formaliza- 
tion of the concept. It is essential that the way in which the 
concept can be applied to the empirical objects of science be 
clearly indicated, and that the further development of the 
concept is given space. 

Instead of subjecting some concepts of speculative biology 
to a eritical analysis, e.g., those of ‘‘wholeness,’’ ‘‘plan,’’ ‘‘de- 
sien,’’ ‘‘entelechy,’’ ete., the biological section of the group of 
significists followed another procedure. The nature of the phe- 
nomena to which most of these fundamental concepts of general 
biology refer can only be understood if agreement exists about 
the meaning of other notions belonging to the field of empirical 
biology. It was necessary, therefore, to begin with the study 
of these concepts of less wide scope, but more immediately re- 
lated to the empirical data of biology. Only when, in this way, 
the fundamental concepts of the various branches of empirical 


4See also the general survey of the activities of the Biological Section 
of the International Society for Signifies, by Chr. P. Raven, Synthése, Vol. 
VII, Nos. 1-2, p. 93 ff., from which the particulars of this part of the 
monograph are taken. 
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biology have been examined, a sufficient basis is formed, from 
which one may endeavor to get an understanding of the funda- 
mental questions and notions of general and speculative biology. 

The study of the concepts of descriptive biology had to be 
preceded by a discussion of description itself. The relations 
between reality, perception, observation and description were 
discussed. Every description is adapted to a certain purpose, 
and does not satisfy other purposes; no description can be com- 
plete in itself. The elements of description are the properties 
imputed to the objects described; they can be elassified as 
quantities, qualities and arrangements. In these discussions a 
remarkable difference with regard to the views on the relation- 
ship between the concepts of ‘‘property’’ and ‘‘characteristie’’ 
eame to light. The biologists were inclined to define a ‘‘char- 
acteristic’’ as a special property, being important enough to be 
used for the recognition of the object to which it belongs. For 
the physicist who took part in the discussions a ‘‘characteristic’’ 
was a superficial feature of the object, and had nothing to do 
with its ‘‘properties,’’ the latter concept denoting the funda- 
mental elements of its nature. Evidently the difference in sig- 
nificance attributed to these words is due to psychological factors ; 
they have not further been studied. 

In biology description makes use of biological notions at first; 
with the progress of analysis, these are reduced more and more, 
however, to arithmetic, geometric and physico-chemical notions. 
The properties of arrangement or structure are very important 
in biology ; spatial and temporal structures may be distinguished. 
With regard to spatial structures, the problem of elementary 
units in biology and the concepts of unity, individuality and 
wholeness were discussed. The study of temporal structures 
involves the concepts of causality, law and rule, whereas a con- 
sideration of the spatio-temporal structural relationships as a 
whole brings to the fore the concepts of design and sense. 
‘*Causality’’ and design do not exelude one another, but are 
complementary. 

After ample discussions on the concepts of systematics, species, 
racé, phaenotype and genotype and on some fundamental con- 
cepts of comparative anatomy, the part which the concept of 
type plays in anthropology (e.g., racial and constitutional types) 
was examined. It was argued that a system can never be a 
complete expression of phylogenetic relations, as the latter have 
another dimension, including the factor ‘‘time.’’ The resem- 
blance between the hierarchic grouping of classification and 
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the genealogical tree of phylogenetics is only a superficial one; 
it may seduce to overlook the essential differences.° 

These discussions were followed by a critical examination of 
the concepts of those parts of biology that study the vegetal, 
animal and human communities. Only part of this program 
has been completed by now, as only the concepts of phyto- 
sociology have been discussed. The notion of ‘‘plant com- 
munity’’ implies the existence of mutual relationships between 
the members of such a community; they can be summarized by 
the concepts of ‘‘competition’’ and ‘‘priority,’’ and give rise 
to a social structure of the community. The concept of ‘‘eom- 
petition’’ was defined as the mutual influence between equiva- 
lent plants having similar necessaries of life, thereby restrict- 
ing each other in their ability of expansion. Whereas a ‘‘ plant 
ecommunity’’ is an abstraction, the concrete samples of vegeta- 
tion may be indicated as ‘‘populations’’ or ‘‘phytocenoses’’; 
they are distinguished by the fact that phytocenoses possess 
a social structure, whereas this is lacking in a population. It 
was emphasized that the word ‘‘phytosociology’’ is misleading, 
as fundamental differences exist between the plant communities 
and the communities (societies) of man and higher animals, 
which are studied by sociology. 

In the course of these discussions many concepts of a more 
general nature, like those of causality, probability, chance, 
finality, order, purpose, wholeness, have been touched upon. 
The existence of three leading ideas in biology has been stressed 
on many occasions: 1. the causal idea, bearing on the relations 
between mentally isolated events; 2. the historical idea, relat- 
ing the phenomena to the single irreproducible series of real 
events called history; 3. the final idea, bearing on the relation- 
ship of the phenomena within a living, a biological, system to 
common space and time coordinates. It may be expected that 
it will be possible by clearly distinguishing between these com- 
plementary and equivalent ideas, to attain a certain degree of 
formalization of many of the fundamental concepts of biology. 

‘*Significs makes a study of the effects on human behavior 
of the linguistic aspects of the evaluative process, the most dis- 
tinetly human aspect of the behavior of the human organism.’”® 
This definition, given by Anatol Rapoport at our Fifth Inter- 





5 For further details, see Chr. P. Raven, 1.e. 
6 Synthése, Vol. VIII, Nos. 3-5, p. 193. 
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national Signific Summer Conference, certainly bears on one 
of the fundamental aspects of the signific approach. It makes 
clear why the significists are particularly interested in some 
fields of inquiry which have implications for their special dis- 
eipline. As such may be mentioned Cybernetics, Mathematical 
Biophysics and the Mathematical Theory of Commumcation, in 
which, as in signifies, the word communication is used in a broad 
sense to include all the procedures by which one mind may 
affect another. Two of the three levels at which Warren Weaver 
considers the general communication problem, viz., the level 
referring to the question, how precisely the transmitted symbols 
convey the desired meaning (the semantic problem), and that 
bearing on the problem, how effectively the received meaning 
affects conduct in the desired way (the effectiveness problem), 
are specific signific problems.’ 

Starting from a simplified schema of cellular occurrences, 
mathematical biophysics aims at mathematically deducing ex- 
perimental results in the field of higher mental functions with 
considerable specificity and accuracy. The understanding of 
the events in the nervous system and analogous systems as deter- 
mined by their structure is claimed to be fundamental for the 
understanding of abstraction, evaluation and communication — 
processes of basic importance in signifies. On the basis of 
Rashevsky’s picture of the nervous system it would be possible 
to describe quantitatively such relations as reaction time as 
a function of the interval between a preparatory ‘‘warning”’ 
and the stimulus; acuity of discrimination as a function of the 
magnitude of the stimulus, and many other relations. The 
approach may also be useful in suggesting ‘‘models’’ to account 
for a wide variety of ‘‘ psychological’’ phenomena, such as condi- 
tioned reflexes, error elimination (as observed in maze learn- 
ing), logical ‘‘thinking,’’ visual perception and esthetics, and 
some psychotie states. The theories regarding the construction 
of electronic computers and calculating machines from the point 
of view of invariances involved in such devices have been re- 
ceived in signifie circles with vivid interest. And this is obvious. 
The study of the linguistic aspects of evaluative processes — 
one of the items of the signific program — is closely connected 
with that of the events associated with evaluative processes, 
which mathematical biophysics seeks to describe in physico- 





7 Claude E. Shannon and Warren Weaver, ‘‘The Mathematical Theory 
of Communication,’’ The University of Illinois Press, Urbana, 1949. 
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mathematical terms, and also with the invariants common to 
these other processes, which cybernetics try to discover. The 
words of Weaver that ‘‘one has the vague feeling that informa- 
tion and meaning may prove to be something like a pair of 
eanonically conjugate variables in quantum theory, they being 
subject to some joint restriction that condemns a person to the 
sacrifice of the one as he insists on having much of the other,’’ 
have not escaped our attention. 

In this connection special mention may be made of Charles 
Morris’ semiotic with its main subdivisions: semantics, syn- 
tactics and pragmatics. The reader of the present monograph 
who is acquainted with Morris’ science of signs will have noticed 
the similarity between his conceptions and those of the signifi- 
cists. 

In the field of socrological studies, taken in the sense of 
scientific studies of the phenomena arising from, and conducive 
to, social interactions and interrelations, signifies has also to 
accomplish the double task of clarifying the conceptual frame- 
work of existing terminologies and of providing the sociolo- 
gist with a procedure for the construction of his theories; in 
other words, to furnish the means for a foundation of a scien- 
tific sociological terminology. Sociologists often do not express 
themselves clearly, because they neglect the task of introducing 
exact definitions and making linguistic analyses, and, in de- 
fault of this, avail themselves of abstractions devoid of all 
indication. Operational definitions, dealing with concepts which 
are construed of operations, have proved to be a useful means 
to link abstract words with our experience. 

According to the significists, language is one of the most im- 
portant social factors; it is underlying every study of the 
individual and the group, of the family and other social organ- 
izations, science, jurisprudence, art and war. Sociology in itself 
and by itself gives a strong impetus to signifies by studying 
the conditions under which signs and symbols have a ‘‘mean- 
ing’’; by examining human responses to signs and by examin- 
ing the relations between language and human behavior.* The 
connection between sociology and signifies is evident. The sig- 
nificist has learned from his observations that often differences 
of a terminological nature separate different conceptions: in 





8 This is also an item of the program of the General Semanticists, whose 
writings have been and are being carefully studied in some of our groups. 
In Great Britain similar studies have been undertaken by the jurist 
Alvin C. Leyton (London). 
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polities, in sociology, in philosophy, in the theories of the founda- 
tions of science. Each trend develops its own usage, its own 
idiom, which easily gives rise to misinterpretations by other 
trends. Moreover, not all authors distinguish clearly between 
their own opinions and emotions and those they ascribe to mem- 
bers of a community. 

In the social sciences signifies has been applied partly to 
sociological techniques and study methods and to the recording 
of observations of language, partly to investigate the relation- 
ship between language and human behavior, especially the in- 
fluence of language on the creation of beliefs, ideals, and aspira- 
tions. For that purpose significs aims at studying problems 
with regard to social control: the several types of norms regulat- 
ing and controlling behavior (convention, fashion, religion, 
morals, law), and at investigating the social processes, the 
various forms of interaction between individuals and groups, 
ineluding social differentiation and integration.® 

The signific approach places before the sociologist the ques- 
tion whether the acts of communication he is investigating 
bear upon a concrete situation or not. For the main aim of his 
investigations is to record the verbal or non-verbal responses 
of individuals and groups to verbal or non-verbal stimuli, and 
to analyze and to classify them. If the significist is not able 
to confront his subjects with observable situations, or in general 
to record reactions to concrete situations, he will have to get 
on with collecting and analyzing texts, quotations from the 
press, radio, ete., referring to the situation in question. This 
material might be the expression of the representations of a 
certain individual or a certain group, but might also be the 
symptom of a certain state of feeling or disposition of the in- 
dividual or the group. In this case he is only indirectly in 
a position to choose his subjects; he does not know whether 
the groups he is examining are homogeneous, or in which respect 
they are homogeneous, and whether the specimens, especially 
if they bear upon judgments of value, are representative of 
the whole group. His task is to trace the correlations existing 
between the usage of ideological, political or other groups and 
the social and political aims predominating in such groups. 





9 Basie research of this kind has also been carried out by the Institute 
for Social Research at Oslo. The purpose of the Institute is to conduct 
and encourage coordinated research in the fields of Sociology, Social Psy- 
chology and Social Anthropology. 
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He should beware of the danger of examining a single emotive 
term, for a signific investigation of emotive terms should em- 
brace the whole of interrelated terms bearing upon the con- 
cepts to be investigated and should not confine itself to one 
or some terms which may be easily used as slogans. 

Failing a concrete situation the significist has to develop a 
special technique. Distinguishing different linguistic levels — 
a linguistic gradation which, as we have seen, is characterized 
by the fact that words and expressions of a certain level (which 
of course is not the primitive level) can be replaced or described 
by terms of the preceding level — he may ask the question: on 
which level the act of communication he is investigating can 
be placed. In general it may be said that this will depend upon 
the amount and the nature of the indications the act of com- 
munication contains or the operations to which it refers; the 
conditions under which the terms are used and the state of 
development of the language-sense of the subject. 

In order to trace the psychological background of acts of 
communication, the mental associations which are characteristic 
of their use, the significist will study: (1) the circumstances 
under which the words are used; (2) the elements and the 
eharacter of the groups who avail themselves of them; (3) 
the purpose(s) these groups have in view by using these 
words; (4) the circumstances under which they avoid ex- 
plicitly or implicitly the use of certain words or expressions; 
(5) the social, ideological and political conceptions prevailing 
in these groups; (6) the question whether the words belong 
to the ‘‘group premises,’’ i.e., to the net of associations that is 
basie to the judgments accepted implicitly or explicitly by the 
croup; (7) the more or less emotive, volitive or indicative 
character of the words; (8) the variability of the signification 
(dispersion) of the expression and its positive or negative emo- 
tive value according as it is used by a group or by another 
(adversary) group; and (9) the operational contents of the 
act of communication, i.e., the actions which it describes or to 
which it refers. Certainly, such investigations are long-winded, 
but urge themselves upon those investigators who will not be 
satisfied by quasi-scientifie results. 

To that end one can make use of questionnaires. But in this 
case one should observe the fact that purely verbal results will 
be easily obtained, since usually the questions do not confront 
the subjects with conerete situations and often contain emotive 
expressions. More often than not, the words used in question- 
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naires not being analyzed beforehand, the questions anticipate 
the results of the inquiry and neglect the non-verbal responses 
of the subjects. The means introduced to parry this incon- 
venience by ‘‘eross checks’’ — mostly of a verbal nature too — 
at best only partly succeed in breaking through the chain of 
verbal associations. In this connection it may be noted that 
material conflicts — conflicts of interests — often screen them- 
selves behind ideological conflicts. 

The results of sociological investigations are frequently in- 
fluenced by subjective appreciations of which the investigators 
are not conscious, but which may give rise to partial judgments. 
In particular they should beware of the procedure to trace cer- 
tain properties of any fragment of a population and to attribute 
these properties to parts of the population which have not 
been investigated. Viewed from a taxonomic angle, generaliza- 
tions of this kind should not be based upon a specimen which 
is not representative of the group under examination. Socio- 
logical studies should clearly distinguish moral appreciations, 
philosophical theories, and scientific facts. Their records should 
mention how individuals and groups behave and not how they 
ought to behave. Signifie studies of the impact of the language 
of a group upon its members, particularly of industrial and 
political groups, have revealed much of the source of disintegra- 
tion within society, and of conflicts, actual and potential. 

The theoretician’s own verbal behavior is often included in 
the ‘‘material’’ he investigates. If we call object-language the 
language used in verbal behavior of people which sociology 
investigates and meta-language the language sociology uses in 
its discourse about the verbal behavior of people, it becomes 
fairly obvious that in present-day sociology the two languages 
are still inextricably mixed together. On the other hand, people 
whose behavior is being investigated often use terms and mean- 
ings of the meta-language together with those of the object- 
language. The sociological meta-language thus becomes a meta- 
meta-language, and so on.'® 

All these investigations form part of analytical signifies, of 
extrospective observation of language, the principal aim of which 
is to investigate the current usage. However, when building up 
a synthetic vocabulary, the social scientist has to face other 
problems, but, apart from the specific character of the subject- 





10 See also Vladimir Cervinka, ‘‘A Dimensional Theory of Groups,’’ 
Sociometry, Vol. 11, No. 1-2, 1948 (Reported by Stuart C. Dodd), and 
Vlad. Cervinka, ‘‘ Factor Analysis,’’ Statisticky obzor, roé. 1948, e. 2. 
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matter, these problems do not differ from those referring to 
the construction of a synthetic gradation in general. For scien- 
tific sociology the construction of such a useful terminology will 
be an indispensable although laborious task requiring the col- 
laboration of a staff of specialists in various fields. For one 
should not forget that scientific method depends on the refine- 
ment not only of our physical tools but also of our conceptual 
tools, not only of our experimental apparatus, but likewise 
of its language of statement and definition. 

Considering the foregoing explanations it may be clear that 
psychology is playing an important part in signifie studies. The 
eonceptual framework of signifies is to a large extent a psycho- 
logical one. The significist avails himself of current psycho- 
logical concepts, like emotion, volition, representation, expecta- 
tion, recollection, impulsion, thinking, believing, ete. If sig- 
nifies enters in this way the scope of psychology, psychologists 
and psychiatrists, on the other hand, are confronted day after 
day with signific problems. In the relation psychologist-subject 
or psychiatrist-patient the apparatus of communication fulfils 
a eonsiderable, if not a prevailing, function, while the kernel 
of the signifie study, on the analytic side, lies in an investiga- 
tion of the elements underlying communication. In psychology 
many terms have as their referents complicated actions, habits 
and dispositions; for this reason they can be introduced only 
as a starting-point for the analysis of complex behavior. More- 
over, vernacular and technical terms are often confused. In 
front of this situation significs aims at constructing a micro- 
psychological terminology for describing phenomena of observa- 
tion, a terminology which, in describing the processes of auto- 
and hetero-introspection, will take care of finer distinctions and 
consequently, in this respect, will be more useful than the eur- 
rent one. The question has been raised how far the vernacular 
may be efficiently used in theories aiming at predictions of be- 
havior in unstandardized complex situations of ‘‘real life,’’ 
since on higher levels of precision and reliability the undesir- 
able properties of the vernacular tend more and more to obscure 
statements and make partial elimination of them necessary." 





11 See also Arne Naess, ‘*‘ Notes on the Foundation of Psychology as a 
Science,’’ Mimeographed Copy, Oslo, 1948; and Egon Brunswik, ‘‘The 
Conceptual Framework of Psychology,’’ The University of Chicago Press, 
1952. 




















SIGNIFICS 251 


On the macro-psychological level operational definitions are 
introduced to give an ‘‘operational sense’’ to the vernacular 
terms, which are used to describe the correlations between 
mental and linguistic phenomena. On the other hand, the sig- 
nificist tries to translate metaphoric descriptions, so abundant 
in psychiatric and psychological literature, into behavioristic 
ones or, in fewer cases, to translate descriptions formulated in 
the it-language into those in the I-language. Records in this 
field, even those made by experts, are written too often on a 
level of language lying far above that of the vernacular and 
eontain terms which, unjustly, are being supposed to belong to 
the idiom of the ‘‘hearer’’ and to be ‘‘understood’’ by him, al- 
though they are not rooted in indications or operations. 

Besides, within the seope of signific studies, psychologists have 
been trying to trace the characteristics of the language of 
psychotics and neurotiecs comparing them with those occurring 
in acts of communication performed by ‘‘normal’’ adults and 
children under similar circumstances; among others with the 
aim of getting insight into the origination and the development 
of pseudo-problems and pseudo-judgments. To that end they 
study the way in which statements are verified in pathological 
behavior and in which both pathological and normal behavior 
are justified. In this connection special attention has been paid 
to the use of metaphors and generalizations (Allaussagen). The 
problem whether it would be possible to give the concept of 
‘‘psychieal strata’’ a more indicative signification by relating 
— as far as the conscious levels are concerned — certain mental 
phenomena to certain linguistic levels, a research requiring 
many observations of linguistic behavior, is one of the items 
still under discussion. 


IV. Concluding Remarks 


Logical Empiricism, Operationism, Pragmatism, Semantics 
and Signifies — they all have tried to set up eriteria by which 
one can distinguish clearly between ‘‘meaningful discourse’’ and 
‘‘ompty talk.’’ Like pragmatism and operationism, signifies lays 
stress on the conception that the ‘‘meaning’’ of a statement is 
characterized by the way in which it influences the behavior of 
men who are trained to react to the language in which the 
statement is formulated. Logical Empiricism, like signifies, 
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stresses the importance of the analysis of our language tools 
for a comprehensive ‘‘scientifie attitude.’’’* 

The different approaches to language- and concept-criticism 
of the last decades may be roughly divided into an analytic 
one, an axiomatic one and a signifie one. Bentham, Ogden and 
Richards may be regarded as the authors who have inaugurated 
the analytic area; who have pointed out the variety and vari- 
ability of the significations in colloquial language; and who 
have shown that the mixture of mainly emotive and volitive 
elements by which the language of everyday speech is char- 
acterized is not suitable to the purpose of useful communication. 

The second trend of present day eriticism of concepts we 
have in view, the axiomatic one, finds its exponents in those 
scientists who do not confine themselves to the ‘‘negative,’’ 
analytie side of the criticism of language, but who aim particu- 
larly at constructing logical systems, where possible in a pasi- 
eraphie form. Among them are logical empiricists who, just 
as the significists, have paid special attention to epistemological 
problems and have subjected the current philosophical theories, 
abounding with metaphors and generalizations, to a sharp 
eriticism. 

We have another aspect of similarity in view when we men- 
tion here the operational and the pragmatic approach to ‘‘mean- 
ing,’’ and in connection with this, the General Semantics Move- 
ment, for whom the study of symbols and the inner reactions 
to symbols are important objects of study. 

Both the logico-empiristic and the signific movement have 
empirical tendencies, although they have not developed the same 
procedures, even with respect to their criticism of language." 
The substitution of philosophy by a logical analysis of language 
is not one of the items of the signifie program, which aims at 
elarifying the ‘‘problems of life’’ by modern psychological 
means. The significists do not exclude from their discussions 
problems belonging to the ‘‘domain of will,’’ but they try to 
reduce them to their psychological elements. They have not 
drawn up an index verborum prohibitorum, based on the refusal 





12The history and the development of Logical Empiricism and _ its 
significance for present-day science has been clearly described by Philipp 
Frank in his book ‘‘Modern Science and its Philosophy’’, Harvard Uni- 
versity Press, Cambridge, 1949. 

13 See also my article ‘‘The Psycho-Linguistic Movement in Holland,’’ 
Philosophy of Science, Vol 18, No. 3, 1951. 
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to admit certain terms and expressions to science and philosophy. 
Both movements aim at unmasking pseudo-problems and at 
building up an efficient terminology. However, the significists, 
availing themselves of psycho-linguistic means, distinguish be- 
tween ‘‘real’’ and ‘‘unreal’’ pseudo-problems; after being sub- 
jected to a terminological transformation the latter prove to 
have an emotive or volitive ‘‘meaning’’ (conflicts of will). Both 
the logical empiricist and the significist assume that one of the 
eauses of the careless and naive usage in science is the in- 
accuracy of common language which, among others, leads to 
the temptation to substantialize many terms. The significist 
especially emphasizes the dualistic and mixed character of col- 
loquial language and the value of introspection as a scientific 
method aiming at recognizing subjective mental elements which, 
however, can be objectivized (‘‘intersubjectivized’’) by com- 
paring the introspective results obtained by a staff of scientific- 
ally skilled introspectors. This should not be misunderstood. 
With regard to analytic signifies, which aims at registering, 
studying and analyzing the linguistic behavior of ‘‘others’’ 
(heterospection), introspection can have only a very restrictive, 
and mainly comparative, value, but in the synthetic signific 
approach, the construction of a new terminology, the introspeec- 
tive element occupies a prominent place. And the investigation 
of these introspective elements underlying acts of communiea- 
tions on synthetic levels belongs also to the field of signifie studies. 
By elaiming a multilateral elaboration of the results of investi- 
gations (1.e., an elaboration by individuals belonging to differ- 
ent ideological and social groups) the significist also tries to 
satisfy the condition of ‘‘objectivity,’’ in the sense of ‘‘inter- 
subjective observational reliability.’’ In other words, he tries 
to get classes of responses yielding maximum reliability co- 
efficients between individuals facing common ‘‘geographic’’ sit- 
uations or situational elements.’* 

The signifie method may be ealled an empirical method, as 
it is based on observation. It tries to penetrate the psycho- 
logical background of the linguistic behavior; as such it does 
not study, as semanties (in the logical sense of the word) does, 
the form of semantic antinomies, the methods of arithmetiza- 
tion, the theorem of indefinability, and the like. Logical em- 
piricism aims either at a logical analysis of the scientific lan- 
cuage (Neurath, Carnap) or of all forms of language (Frank, 





14Cf. also Egon Brunswik, op. cit., p. 11. 
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Schlick, Von Mises, Morris). According to the significist, 
eriticism of language is not synonymous with logic of science. 
He aims at analyzing the functional elements of acts of com- 
munication, although he does not emphasize the difference in 
logical grammar of each of the forms of language. 

Much of the clumsiness and confusion of argument can be 
removed by formalization. But significists do not lose sight of 
the fact that one can tell highly speculative stories by means 
of symbols and that sometimes a symbolism may even conceal 
the ambiguity of certain explanations and distract the attention 
of scientists who are accustomed to rely on symbolic argument. 
Moreover, in many eases it will be more efficient to investigate 
why and how the words are used; in other words, to consider 
the circumstances and the influences of environment under 
which acts of communication are performed, rather than the 
communication itself (symptomatical signification of an act of 
communication). The study of non-verbal responses to non- 
verbal or verbal stimuli, the investigation of which requires a 
special technique, therefore forms an integral part of the sig- 
nifie program. 

In this chapter we have tried to summarize the empirical and 
eritical tendencies of the signific movement and to indicate 
the similarities and differences of these tendencies with regard 
to those of some related critical movements. Present-day sig- 
nificists acknowledge the necessity of devoting their attention. 
in addition to concept and content analysis, to the improvement 
of the means of understanding in use, both in science and in 
dailv life. They do not deem the analytic method to be of 
less importance than before, but the synthetic application of 
the signifie principles to the various ‘‘spheres of life’’ has come 
more and more to the fore. Notwithstanding its somewhat 
heterogeneous structure, entailing differences in accentuation 
which tend to guard against one-sidedness, the signifie move- 
ment strives after unity of method and the cultivation of atti- 
tudes of thought such as will tend to unity. 


V. Historical Development 

The term ‘‘signifies’’ was introduced by Lady Victoria Welby 
to denote ‘‘the study of the nature of Significance in all its 
forms and thus of its working in every possible sphere of 


human interest and purpose.’’'® In an article, ‘‘Sense, Meaning 





15 *Signifies and Language,’’ Preface. 
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and Interpretation,’’ that was published in the British journal 
Mind in 1896, in her book What is Meaning? (1903) and in her 
monograph ‘‘Signifies and Language’’ (1911) she advocated a 
psychological and sociological investigation of the concepts which 
at that time dominated in philosophic and scientific discussions. 
Although she made use herself of a rather vague terminology, 
yet there are to be found in her writings, apart from their 
tendency, some ideas which have strongly influenced and stim- 
ulated the activities of scientists in western Europe who in 
the early years of the twentieth century were impressed by 
the uncritical use of linguistic means in science and philosophy. 
The following examples taken from her above-mentioned book 
may be characteristic of her point of view: 


‘*There is, strictly speaking, no such thing as the Sense 
of a word, but only the sense in which it is used — 
the circumstances, state of mind, reference, ‘university 
of discourse’ belonging to it. The Meaning of a word 
is the intent which it is desired to convey — the inten- 
tion of the user. The Significance is always mani- 
fold, and intensifies its sense as well as its meaning, 
by expressing its importance, its appeal to us, its 
moment for us, its emotional force, its ideal value, its 
moral aspect, its universal or at least social range’’ 


(p. 6). 

‘‘TIt must be remembered that Significs implies in more 
than one ‘sense’ a eareful distinction between sense, 
meaning and significance.... From this point of view, 
the reference of sense is mainly instinctive, of meaning 
volitional, and of significance moral; we have a sense of 
discomfort, a thing is true in a certain sense, we mean 
(i.e. intend) to do something, and we speak of some 
event, ‘the significance of which cannot be overrated.’ ’’ 


(p. 46). 


These notions of ‘‘sense,’’ ‘‘meaning’’ and ‘‘significance’’ were, 
somewhat liberally, interpreted by the Dutch jurist and sig- 
nificist Jacob Israél de Haan in his doctorate thesis on Juridical 
Significs and its Application to the notions ‘‘liable, responsible, 
accountable’’ (1916). 

In 1896 a prize was offered by Lady Welby for the best treatise 
upon the following subject: ‘‘The causes of the present obscurity 
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and confusion in psychological and philosophical terminology, 
and of the directions in which we may hope for efficient practical 
remedy.’’ The donor of the prize desired that general regard 
be had to elassification of the various modes in which a word 
or other sign may be said to possess ‘meaning’, and to corre- 
sponding differences of methods in the conveyance or interpreta- 
tion of ‘meaning.’ The committee of award would consider 
the practical utility of the work submitted to them as of primary 
importance. 

The prize was awarded to F. Tonnies, professor at Kiel, for 
his ‘‘ Philosophische Terminologie in psychologisch-soziologischer 
Ansicht,’’ in which he showed the mainly subjective character 
of the usual philosophical terms and advoeated the foundation 
of an international organization for critical studies. Although 
Lady Welby died before the journal Mind organized a ‘‘sym- 
posium’’ on the ‘‘meaning of ‘meaning’ ’’ about 1920, it may 
be said that her views have largely contributed to paving the 
way for this semantic and epistemologie approach to linguistic 
phenomena. 

The Dutch psychiatrist, author, and poet Frederik van Eeden 
would become the connecting link between Lady Welby and 
the later significists in the Netherlands. At a psychological and 
psychiatric congress at London in 1892 he had insisted on a 
elarification of meaning, and this pleading for an investigation 
of the concepts used in psychology and other fields of science 
induced Lady Welby to get in touch with him. A series of 
epistemologic studies, to which belongs a remarkable essay on 
the ‘‘logical foundation of mutual understanding’’, in which 
the principle of gradualness was applied and a distinction was 
made between the volitive, emotive and indieative content of 
fundamental terms and concepts, was written by Van Eeden 
during the years 1893-1897. Statements like ‘‘The words of 
mathematics are pure symbols’’ and ‘‘ Physical science aims at 
ordering and connecting our sense perceptions’’, occurring in 
the above essay, anticipate the development of the signific 
approach to the foundations of mathematics and physics in a 
relativistic and psychological direction. 

The first group of people concerned with significs in the 
Netherlands met during the first World War in 1915, under 
the startling impression of the misleading slogans with which 
this war was waged and against which there seemed to exist no 
other remedy but general philosophical reflexion, which as a 














SIGNIFICS 257 


matter of course had to be initiated in a neutral country.’® 
With that object in view a committee was formed. During its 
deliberations differences as to the plan of action became ac- 
centuated, in the end leading to a schism. The majority founded 
the International School for Philosophy at Amersfoort; the 
minority thought that durable humanizing of mankind could 
only be attained if in the first place, besides material, also 
spiritual forces and values could be introduced into mutual 
understanding in an indicative and objective mode, notwith- 
standing their poetical and emotional origin. 

This minority hoped to obtain results in the desired direction 
by the foundation of an International Academy for Practical 
Philosophy and Sociology. In a prospectus the following task 
was assigned to this Academy: 

‘1. To coin words of spiritual value for the languages of 
western nations and thus make those spiritual values enter 
into their mutual understanding (what could be ealled a ‘deé- 
elaration des valeurs spirituelles de la vie humaine’). 

‘*2. To detect and combat such elements in the present sys- 
tem of law and in the productive activity growing under its 
protection, as chiefly repress or dim spiritual tendencies, and 
to propose appropriate limitations for the sphere of influence 
of law and technics. 

**3. To point out and brand those words of the principal 
languages, which falsely suggest spiritual tendencies for ideas 
ultimately originating in the desire for material safety and 
comfort, and in so doing to purify and to eorrect the aims of 
democracy towards a universal commonwealth with exclusively 
administrative function.’’ 

In the prospectus this task is further explained in the fol- 
lowing way: 

‘‘The undersigned are well aware of the fact that such a 
task as assigned by them to the International Academy for 
Practical Philosophy and Sociology has been taken up several 
times by philosophers individually. However, they are con- 
vineed that precisely in consequence of the individual character 
of the work of those philosophers their words could be efficient 
only for memorizing the expressed thoughts in the minds of the 
writer and his isolated readers, but never could find a place 





16 See also L. HF. J. Brouwer, ‘‘Synopsis of the Signific Movement in 
the Netherlands,’’ Synthése, V, Nos. 4-5. 
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in the mutual understanding of the multitude and therefore 
had only a slight social influence. 

‘‘They hold the opinion that when the same task could be 
undertaken in common by a group of independent thinkers 
with subtle and pure human feeling, their thoughts formed in 
the mutual wnderstanding of their circle, would necessarily find 
a corresponding language, allowing them to enter into the mu- 
tual understanding of the multitude. 

‘*Finally, as regards the realization of the proposals of the 
Academy, it must be kept in mind that a thought, in its quality 
of embryonic deed, has a far greater possibility of develop- 
ment when it is the common intimate conviction of a group of 
human beings than in the ease of its belonging to one individual 
only, however courageous that individual may be and however 
numerous the company of half-understanding followers who 
surround him.’’ 

One of the signers was Frederik van Eeden; the other signers 
were the mathematician L. EF. J. Brouwer, the sinologist and 
man of letters Henri Borel, and the social worker H. P. J. 
Bloemers (later on burgomaster of Groningen and Arnhem). 
Soon after, this group was joined by the mathematician G. 
Mannoury. the physicist L. S. Ornstein, and by Jacob Israél 
de Haan. The group of seven thus formed founded an Jnter- 
national Institute for Philosophy, aiming at a ‘‘revision of the 
values of the elements of life of individual and community’’ 
and trving to attain this aim by 

‘‘a. establishing and supporting an International Academy 
for Practical Philosophy and Sociology ; 

‘*h. establishing and supporting a school for the propaga- 
tion of the concepts and relations of concepts as introduced by 
the Academy ; 

‘‘c. other means.”’ 

The primordial task of the Academy was intended to be the 
composing of a new vocabulary on the basis of a linguistic 
eradation, an item for which we may refer to the first chapter 
of the present monograph. 

A number of thinkers were invited to take part in the 
activities of the Academy — among them were Peano, Buber, 
Mauthner and Tagore — but soon it became evident that even 
for the constituent assembly of the Academy financial resources 
failed. 

The only thing left was the continuing of the personal 
exchange of thought of the founders, which led to the forming 
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of a signifie cirele in 1922, consisting of Brouwer, Van Eeden, 
the linguist Jac. van Ginneken (later on professor in the uni- 
versity of Nimeguen) and G. Mannoury. This Signefic Circle 
proclaimed in their declaration of principles a. o. that signific 
contains more than eriticism of language, also more than syn- 
thesis of language, and that in opening a deeper insight into 
the connections between words and the needs and tendencies 
of the soul, it may affect in a wholesome way the future social 
and mental conditions of man. But, apart from this, it em- 
phasized the empirical tendencies of the signifie investigation 
by adding that this investigation should be carried on more 
systematically than before and include, besides an introspective 
investigation into the subconscious elements, the application of 
experimental and statistical methods. 

The Signific Circle for some vears met regularly, and the 
discussions held were highly instructive to its members. 
Mannoury kept an accurate account, a small part of which was 
printed later on (and published in Dutch in the ‘‘Synthése- 
Series’’ in 1939). In the meantime, in 1923, there had been 
issued by the same circle a cireular requesting cooperation for 
a revision of the nomenclature in various branches of science. 

After the cessation of the activities of the Signific Circle in 
1924, the signific methodology was not practised by groups 
until 1937. During this period G. Mannoury, professor of mathe- 
maties and of philosophy of mathematics in the University of 
Amsterdam, also gave courses of lectures on significs, and made 
a special study of the signific foundations of mathematies. (Cf. 
his article on ‘‘Die signifischen Grundlagen der Mathematik,’’ 
Erkenntms IV, 1934, the French translation of which was 
published in the Collection Synthése in 1947). Van Dantzig, 
too, gave lectures on signifies in this period. 

In 1937 the International Group for the Study of Signifies 
was founded on the initiative of the Editorial Board of the 
journal Synthése. Some of the editors of this journal were 
attached to the older significists by personal ties of friendship, 
and through this were familiar with the aims of this movement. 
Moreover, the program of this journal, aiming at giving ex- 
pression to divergent systems of intellectual integration, nat- 
urally brought the group into contact with the signifie views. 
Mannoury himself was one of the founders of the new and 
renewed circle. 

Until the second World War the Jnuternational Group for the 
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Study of Significs continued its activities on an international 
seale. It characterized its main objective as 
‘‘The practising of analytic and synthetic signifies in 
general, and its application to the theories of the founda- 
tions of the sociological, cultural, political and exact 
sciences in particular.’’ 

The working method of the group was as follows: the sig- 
nifie principles and the method to be applied were discussed 
in a ‘‘eentral section.’’ In this section were also representatives 
of the ‘‘border-groups,’’ ineluding sections for biology, psy- 
chology, general epistemology, ethics and jurisprudence. 

During the last vear of the German occupation of the Nether- 
lands, where the main seat of the group was located, the work 
of the International Group for the Study of Significs had to 
be abandoned altogether, but soon after the end of the war 
it was resumed, though by partly different contributors. The 
International Society for Significs was founded by representa- 
tives of both the exact and the social sciences. 

The new program pursues theoretical as well as more practi- 
eal aims; it continues the research into the theories of the 
foundations of science and aims at the building up of an efficient 
scientific terminology; furthermore it promotes the empirical 
study of group languages (content analvsis, slogan analysis, 
bias analysis, ete.)." 

In 1937 a regular exchange of views and publications was 
planned with movements characteristic of a critical attitude 
towards linguistic phenomena, and especially with the Unity of 
Science Movement, with whom we mavy also reckon the Warsaw 
School (Lukasiewicz, Kotarbinski, Lesniewski, Tarski, Adjukie- 
wiez, Chwistek, and some others). In a special section of the 
journal Synthese, called ‘‘ Unity of Science Forum,’’ conducted 
by Philipp Frank, Charles W. Morris and Otto Neurath, leading 
logical empiricists have explained their views on a renewed 
eriticism of language. Since 1948, Philipp Frank and Charles 
Morris have been the editors of a section in Synthése under the 
heading ‘‘ Logical Empiricism’’, in which a series of papers have 
been and will be published which treat Logical Empiricism as a 
phenomenon in the intellectual history of the 20th century. 

For some years papers on sociological subjects have been pre- 





17 Part of the activities of the International Society for Significs have 
been deseribed in chapter III of this monograph. 
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pared for publication in Synthése by the Institute Francais 
de Sociologie at Paris, counting among their members sociolo- 
gists who are taking an active part in the activities of the 
Signifies Society. 

In the Spring 1948 issue of ETC., a review of General Seman- 
tics, the editors announced the institution of regular corre- 
spondence with the International Society for Significs, and ex- 
pressed the hope that this exchange will lead to cooperative 
editorial and research activities between the International So- 
ciety for General Semantics and the International Society for 
Significs. In the eourse of these five years fruitful discussions 
on sign problems have resulted from this cooperation. 

Every year the International Society for Signifies organizes 
an international conference dealing with problems on criticism 
of language and the relation between language and behavior. 
The Eighth International Signific Summer Conference was 
held in September 1952 and was devoted to the study of 
‘‘Non-seientifie elements in the development of science.’’ The 
proceedings of these conferences and also some of the reports 
of the sections of the Society are printed in Synthese. 


Glossary 


This glossary includes only some of the main terms used in 
the text of the present monograph. It ams to facilitate the 
reading of this text by giving a definition of those terms which 
are or might be used nm a somewhat other acceptation in other 
theories of signs. Most of the terms are also defined in the tect. 
The monograph being written in conversational language, the 
concepts employed are by far not defined in signific terms. In 
the definitions given below vernacular terms operate as primi- 
tive terms. 


Act of communication In a wider sense: an act by which one 
individual or a group of individuals (the ‘‘speaker’’) aims 
at influencing the behavior of another individual or group 
of individuals (the ‘‘hearer’’); in a narrower sense: the 
linguistic behavior characterized by the use of word-lan- 
oeuage, either spoken or written or denoted by signals. 


Analytic significs See Significs. 


Concept Psychic correlate of a class of words having a similar 
function or tendency. 
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Dispersion Variability of the signification of an act of com- 
munication with regard to different individuals or to one 
individual under emotive or environmental influences. 
(Intersubjective and intrasubjective dispersion. ) 


Functional elements Elements of the active and passive sig- 
nification, to be distinguished in indicative, emotive and 
volitive elements, according as they bear upon the repre- 
sentations, the ‘‘distribution of affection’’ and the inten- 
tion of speaker and hearer. 


Hearer See Act of communication. 


Language In a wider sense: the procedures by which one 
mind may affect another; in a narrower sense: the vocal 
and auditive means of communication. 


Psychic correlate Mental associations connected with a word- 
picture or a group of word-pictures. 


Signification In a wider sense (the signification of an act of 
communication): the influence aimed at by the speaker 
and which the hearer undergoes (active and passive sig- 
nification), and also the environmental influences affect- 
ing the act of communication (symptomatic signification) ; 
in a narrower sense (signification of a word): the function 
of a word or an expression in the act of communication in 
which this word or this expression is used. 


Significs Systematic study of the mental and linguistic phe- 
nomena of communication, to be distinguished in Analytic 
significs, being the psychological investigation of the exist- 
ing means of communication, and Synthetic significs, aim- 
ing at extending and improving the means of communica- 
tion in use. 


Speaker See Act of communication. 
Synthetic significs See Significs. 


Word-image The mental associations connected with the 
Word-picture hearing, the reading, the pronouncing or the 

writing down of a word (auditive, visual, and motorial 
word-picture ). 
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